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PRODUCTION 

1,  Detection  of  Carriers  of  Recessive  Black  in  Wool  Fi"bers  ARS-APH 

The  appearance  of  black  lambs  in  a  flock  of  Rambouillet  sheep  has 
emphasized  the  need  for  a  reliable  test  for  the  detection  of  hetero- 
zygous sheep.    The  "dopa"  reaction,  a  histochemical  procedure  by 
means  of  which  the  pigment  producing  capacity  of  the  skin  may  be 
observed,  was  tried  in  an  effort  to  identify  the  individuals  carrying 
the  recessive  black  gene.    The  test  was  made  on  fresh  skin  samples 
taken  from  both  Rambouillet  and  Columbia  sheep  at  the  U.  S.  Sheep 
Experiment  Station,  Dubois,  Idaho.    Findings  at  this  time  indicate 
that  only  positive  results  can  be  considered  since  a  negative  result 
does  not  necessarily  indicate  an  absence  of  the  pigment  potential. 
The  dependability  of  the  "dopa"  reaction  for  the  Rambouillet  and 
Columbia  sheep  must  await  the  outcome  of  future  breeding  tests. 

2.  Causes  of  Important  Differences  in  Wool  Fiber  Diameters 
Investigated  ARS-APH 

During  the  past  several  years  rather  severe  drought  conditions  have 
prevailed  over  most  of  the  New  Mexico  ranges.    During  this  time  wide 
yearly  fluctuations  have  been  observed  in  the  fiber  diameter  measure- 
ments in  the  fleeces  of  the  yearling  ewes.    These  differences  have 
been  more  apparent  in  the  fiber  diameter  as  measured  in  microns  than 
in  the  visual  grade.    Yearly  differences  have  been  greater  in  the 
coarse  wool  breeding  grovrps  than  in  the  fine  wool  groups.    The  range 
between  years  in  the  coarse  wool  sheep  has  varied  from  quarter  blood 
in  the  best  years  to  half  blood  grade  in  the  poorest  years,  a  range 
of  over  9  microns.    Since  considerable  selection  pressure  is  applied 
toward  coarser  fleeces  in  some  of  the  lines  of  sheep  it  became  ap- 
parent that  yearly  differences  and  other  factors  which  may  have  an 
effect  on  fiber  diameter  should  be  investigated. 

The  effects  of  breeding  groups,  years,  age  of  dam,  and  type  of  birth 
and  rearing  on  fiber  diameter  were  studied  cn  750  yearling  ewes, 
during  the  five  year  period  1950  through  195^*    Years  and  breeding 
groups  accounted  for  most  of  the  total  variation  in  fiber  diameter. 
Ewes  born  of  2-year  old  mothers  had  significantly  coarser  fleeces 
than  ewes  born  from  3-year  old  and  older  mothers.    This  difference 
is,  no  doubt,  a  genetic  change  indicating  that  the  fleeces  of  the 
sheep  in  the  flock  are  gradually  getting  coarser.    The  difference  in 
fiber  diameter  due  to  type  of  birth  and  rearing  was  not  significant. 
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The  fiber  diameter  followed  the  same  trend  as  "body  weight  and 
fleece  weight.    In  years  when  these  weights  were  greatest,  the 
fiber  diameter  was  the  coarsest.'  The  fine  wool  groups  did  not  vary 
as    •  much  between  years  as  the  coarse  wool  groups o    This  breed 
by  years  difference  was  highly  significant  indicating  a  genetic- 
environmental  interaction. 

3.    The  Amount  of  Clean  Wool  Produced  by  Individual  Sheep  ARS-APH 

Clean  wool  content  per  fleece  is  important  in  a  breeding  program 
designed  for  wool  inriDrovement  as  clean  wool  is  the  most  accurate 
measure  of  an  animal's  wool  producing  ability.    The  amount  of  clean 
wool  produced  by  each  sheep  is  no-  dbubt  a  function  of  the  density 
of  the  fleece,  the  size  of  the  suffice  area  on  which  it  grows,  and 
the  length  and  fineness  of  the  fibek^s.  -  To  study  the  accuracy  of 
predicting  clean  fleece  weight,  three  different  methods  were  used 
in  comparison  to  actual  clean  fleece  weight  obtained  by  scouring  ' 
the  whole  fleece.    These  methods  were:  (l)  A  method  described  by 
Neale  and  McFadden  at  the  New  Mexico  Agr.  Expt.  Sta.,  (2)  scouring 
a  small  side  sample  and  correcting  this  sample  for  residuals,  and 
(3)  the  small  sample  uncorrected  for  residuals.    In  addition  to 
these  three  methods,  multiple  regression  equations  were  used  to 
predict  clean  fleece  weight  from  wool  density,  body  weight,  staple 
length  and  grease  fleece  weight. 

The  method  described  by  Neale  and  McFadden  appears  to  be  as  accurate 
and  much  less  expensive  than  scouring  small  samples.    The  correction 
of  small  samples  for  residuals  appears  to  be  unnecessary  if  a  reason- 
ably careful  job  is  done  when  scouring  the  samples.    Multiple  re- 
gression equations  involving  all  four  independent  variables  were 
more  accurate  than  any  of  the  other  methods  studied  in  estimating 
clean  fleece  weight,  and  gave  a  multiple  correlation  coefficient 
(R)  of  0,91.    However,  as  shoim  by  the  multiple  correlation  co- 
efficient, very  little  information  is  lost  if  density  or  body 
weight  or  both  are  omitted.    I'Jhen  staple  length  is  om.itted,  the  R 
value  drops  from  O.9I  to  0.82  and  when  grease  fleece  weight  is 
omitted,  the  R  value  drops  to  0.73*    When  both  density  and  body 
weight  are  omitted,  the  R  value  only  drops  to  O.89. 

Publications 

Estimation  of  clean  fleece  weight  from  small  side  samples  and  from 
wool  density,  body  weight,  staple  length,  and  grease  fleece  weight, 
George  M.  Sidwell,  Gordon  L.  jessup,  Jr.,  and  W.  D.  McFadden. 
Jour,  of  Animal  Science  15(1):  218-22U,  February  I956. 

k.    Comparison  of  Sorting  Methods  '  ARS-APH 

Fourteen  lots  of  wool  from  the  I955  clip  at  Dubois,  Idaho,  were  I 
processed  into  top  by  a  commercial  mill.  ■  These  consisted  of  sorted,  I 
partially  sorted,  and  unsorted  lots  of  five-  different  grade  sorts  I 
of  wool  except  the  partially  sorted  lots  for  fine  staple  combing  I 
and  fine  French  combing  were  combined.    Duplicate  five-pound  samples  I 
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of  grease  wool  were  draim  from  each  lot  at  the  mill  and  processed 
into  top  on  the  French  comb  at  Beltsville. 

Fineness  determinations  on  the  mill, lots  showed  very  little  dif- 
ference among  the  three  degrees  of  sorting  in  average  fiher  diameters 
in  microns.    In  every  grade  groiiping,  the  unsorted  lot  was  coarser--  • 
in  microns  than  either  the  sorted  or  partially  sorted^  b\t  the  Ul  Si; 
grade  remained  the  same.    Normal  and  stretched  staple  length  was 
measured  on  100  locks  from  each  mill  lot.    Differences  betweeii -.L^i^i^fi 
sorting  groups  within  grades  were  very  small.    The  differences  in 
length  of  top  fiber  within  the  grade  lots  were  also  very  small  .J'"^*"" 
Scoured  yields  and  yields  of  card  sliver  were  very  similar  bet\7e^^ 
sorting  groups  within  grades.    Scoured  yields  showed  the.  expecrbfe^'^'^^^' 
increase  as  the  grade  dropped  and  card  yields  in  general  followed -^^^^ 
:  the  same  pattern.  '  ^ 

Yields  of  top  showed  very  little  difference  between  types  of  sorting 
within  grades.    The  tear  (ratio  of  top  to  noils)  shows  the  usual 
progression  from  finer  to  coarser  wools  and  in  all  instances  but 
one  the  unsorted  wools  have  a  higher  ratio  than  do  the  partially 
sorted  or  sorted  wools. 

These  results  on  the  1955  clip  substantiate  the  previous  findings 
on  the  195^  clip  that  there  may  be  only  a  slight,  if  any,  advantage 
in  sorting  the  Dubois  wools. 

Publications 

Tailoring  wool  to  textile  needs. 
September  1955. 

5.  Sex  Differences  in  Fibers  ARS-APH 

.  It  was  found  that  the  percentage  of  ammonia  nitrogen  can  be  used  as 
a  good  indicator  of  the  condition  of  the  untreated  fiber  in  the  skin 
of  Merino  and  Hampshire  sheep  and  Toggenburg  goats.    A  difference 
was  found  to  exist  in  the  water  content  and  the  pH  (acid  or  alkaline 
reaction)  between  the  sexes  of  sheep  and  goats.    This  may  bear  some 
relation  to  certain  preferences  for  ewes*  wool  over  rams'  vcol. 

6.  Differences  in  Skin  Metabolic  Activity  '  '  ARS-APH 

Macroscopic  observations  on  the  healing  of  skin  wounds,  covering  a 
period  of  20  months,  brought  out  differences  reflecting  the  varying 
metabolisms  of  the  skins  of  two  breeds  of  sheep  and  of  one  kind  of 
dairy  goat.    Regeneration  of  the  skin  and  the  subsequent  follicular 
and  hair  development  proceed  in  a  different  fashion  and  at  varying 
rates  in  Merino  sheep,  in  Hampshire  sheep  and  in  Toggenburg  goats. 
It  seems  that  Merino  skins  undergo  a  development  almost  recapitu- 
lating that  of  foetal  stages,  the  Hampshire  skins  proceed  at  a  slower 
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rate,  vhile  the  Toggenturg  goats  are  longest  in  both  healing  and 
regenerating  their  skins  and  hairs.    Scar  tissue  was  hardly  existent 
in  Merinos  and  most  pronounced  and  of  longest  duration  in  goats. 

7.  Establishment  of  Physiological  Standards  ARS-APH 

A  contribution  has  been  made  towards  the  establishment  of  charac- 
teristic ranges  of  blood  cell  levels,  hemoglobin  content,  sedi- 
mentation rates,  aad  the  morphologic  picture  of  leucocytes  of  sheep 
and  goats  kept  under  Beltsville  conditions  throughout  the  seasons 
of  the  year.    The  purpose  of  these  studies  is  to  correlate  certain 
phases  of  fiber  growi:h  as  well  as  fiber  shedding  with  the  physio- 
logical activity  of  the  animals. 

8.  Primeness  in  Skins  of  Fur  Animals  ARS-APH 

Microscopic  studies  of  the  skin  of  mink,  rabbit,  chinchilla  and 
other  fur-bearing  animals  have  resulted  in  bringing  out  the  im- 
portance of  interrelated  factors  contributing  to  the  state  of 
primeness  in  animal  skins.    Such  factors  include  the  duration  of 
the  fiber  growth  cycle,  the  manner  of  follicle  grouping,  seasonal 
differences  in  the  underfur  guard  hair  ratio^  the  availability  of 
energy-giving  substances  like  fat  and  glycogen,  and  the  distribution 
of  skin  glands.    An  awareness  of  the  necessity  for  identifying  the 
prime  condition  by  the  fur  breeder  will  help  to  increase  the  pro- 
duction of  pelts  having  the  greatest  usefulness  and  value. 

Plans 

This  research  work  on  wool  and  other  animal  fibers  is  being  continued. 
B.     SHEEP  BREEDING 

1.    Farm  Sheep  ARS-APH 

Animals  used  in  the  program  on  lamb  and  wool  production  under  farm 
conditions  include  purebred  and  crossbred  sheep  of  the  Hampshire, 
Shropshire,  Southdown,  and  Merino  breeds,  and  a  relatively  new 
strain  of  Columbia  X  Southdale  sheep.    The  success  in  production 
of  lambs  and  wool  is  reported  by  ewe  production  indexes  in  which  the 
largest  figure  represents  the  high  production  value. 

The  average  ewe  production  index  for  purebred  Hampshire  was  59.8, 
for  Shropshires  55.9^  and  Southdowns  53.7.    The  average  ewe  pro- 
duction indexes  obtained  in  crossing  of  these  three  breeds  were  63.7 
for  Hampshire  ewes  X  Shropshire  rams,  59.^  for  Shropshire  ewes  X 
Hampshire  rams,  59«0  for  Hampshire  eves  X  Southdown  rams,  and  56.8 
for  Shropshire  ewes  X  Southdown  rams.    The  average  ewe  production 
index  for  all  these  three  breeds  was  59*7  for  the  group  producing 
first  cross  lambs, and  56. ii-  for  the  group  producing  purebred  lambs. 


-5- 


The  8  year  average  index  for  the  groups  producing  first  cross  lambs 
was  66, 7>  "  and  57»9  "^^^  those  producing  purebred  3-ambs^';a  difference 
of  15.2  percent  in  favor  of  the  crossbreds. 

Crossbred  ewes  bred  to  rams  of  a  third  breed,  involving  the  Harrrpshire, 
Shropshire  and  Southdown  breeds  were  still  more  productive  than 
purebreds  and  first  crosses  of  these  breeds.    Crossbred  ewes  pro- 
ducing triple  cross  lambs  of  combined  Southdown^  Shropshire^  and 
Hanrpshire  inheritsince  averaged  a  production  index  of  68,  5  as  com- 
pared to  59»7  for  ewes. producing  first  cross  lambs. 

Beginning  in  the  fall  of  1955  half  of  the  Merino  flock  of  ewes  were 
bred  to  Merino  rams  for  the  production  of  purebred  lambs ^  and  the 
other  half  of  this  flock  was  divided  into  three  lots;  one  lot  being 
bred  to  Hampshire  rams_,  another  to  Shropshire  rams^  and  a  third  lot 
to  Southdown  rams*    These  crossbred  lambs  will  be  co33ipared  with  the 
' "    purebred  Merino  lambs_,  as  well  as  with  other  crossbred  lambs  of  the 
mutton  breeds.    If  these  crossbred  lambs  compare  favorably  with  the 
reciprocal  crosses  in  which  Merino  rams  were  mated  with  mutton-type 
ewes^  this  type  of  lamb  and  fine-wool  production  should  prove  much 
more  profitable  to  the  commercial  producer  than  would  result  from 
Merino  breeding  alone. 

The  development  of  the  Columbia  X  Southdale  strain  of  sheep  is 
leading  the  way  for  the  production  of  a  breed  of  whitefaeed  farm 
sheep  superior  in  the  profitable  production  of  both  high  quality 
lamb  meat  and  wool.    This  year  the  ewes  averaged  a  production  index 
of  68.3  which  exceeds  that  of  any  of  the  three  purebred  English 
mutton  breeds  by  Ik, 2  percent.    This  flock  is  now  approaching  the 
fourth  generation  of  inter  se  breeding  since  it  was  initiated  in 
19^.    As  soon  as  a  sufficient  number  of  fourth  generation  ewes  are 
available  they  will  be  carefully  selected  and  mated  on  a  production 
as  well  as  a  conformation  basis  for  the  purpose  of  developing  a 
profitable  breed  of  sheep  emphasizing  both  economical  production 
of  high  quality  lamb  meat  and  the  growing  of  heavy  fleeces  of  wool 
having  excellent  manufacturing  properties. 

Publications 

Hybrid  Lambs  Lead.    Agricultural  Research  ^(7)t  10-11.    January  1956. 

2.    Range  Sheep  ARS-APH 

At  Dubois,,  Idaho,  systems  of  breeding  for  improvement  of  range  sheep 
are  being  studied.    Definite  gains  from  selection  are  indicated  by 
production  records  taken  on  weanling  Rambouillet  lambs  in  195^  an<i 
195 5>  as  compared  with  similar  records  taken  on  cociparable  groups 
in  19^8  and  19^9.    A  gain  of  17  percent  was  obtained  in  the  weanling 
index  of  overall  merit  in  a  non- inbred  group    as  compared  with  a 
gain  of  12  percent  in  all  inbred  lines  over  this  6  year  period. 
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Greatest  gains  were  made  toward  more  open  faces  and  longer  staple, 
Thi.s  tends  to  confirm  the  high  heritabi^lty  estimates  obtained  for 
these  traits.    Only  type  score  for  which  low  estimates  of  herit- 
ability  have  been  obtained,  did  not  show  improvement  during  the 
period.    Relaxation  of  selection  in  a  random  sample  of  the  non-inbred 
group  did  not  lead  to  any  marked  deterioration  in  weanling  traits. 
Averages  for  the  offspring  of  the  selected  and  imselected  groups  in 
1955  were  very  similar  except  for  more  open  faces  and  longer  staple 
in  the  selected  group.    This  would  be  expected  from  one  generation 
of  selection  due  to  the  high  heritability  and  the  emphasis  on 
selection  for  these  traits.    In  comparing  the  average  record  of  the 
unselected  offspring  with  the  average  records  of  the  population 
from  which  their  parents  came  it  appears  that  slight  regression 
or  possible  reduction  due  to  environmental  effects  occurred  for 
face  covering  and  neck  folds  while  condition  score  definitely  im- 
proved   The  latter  change  can  be  attributed  either  to  environmental 
changes  or  to  a  change  in  scoring  standards     Some  slight  deterio- 
ration with  relaxed  selection  might  be  expected  for  face  covering 
and  neck  folds  because  of  the  marked  previous  aelection  pressure 
that  has  been  placed  on  these  two  traits.    The  results  indicate 
that  important  weanling  traits  respond  to  selection  and  that  such 
response  is  roughly  similar  to  expectations  from  heritability 
estimates.    These  results  provide  a  basis  for  making  irrmediate 
improvements  in  sheep  production  through  effective  methods  of 
selection.    Studies  are  being  continued  to  obtain  more  precise 
estimates  of  the  response  of  each  trait  to  selection,  to  develop 
more  effective  methods  of  selection,  and  to  determine  the  limits  " 
to  improvement  of  sheep  by  selection. 

Publications s 

Improvement  of  Sheep  Through  Selection^  Clair  E,  Terrill,  Sheep 
and  Goat  Raiser  35(9):  8-9,  June  1955. 

Estrus  in  Range  Ewe  Lambs  and  Its  Relation  to  Subsequent  Repro- 
duction.   Earl  L,  Wiggins.    Abstract.    Jour,  of  Animal  Science 
lh{k):  1260,  November  1955- 

Cull  Those  Dry  Ewes,    Earl  L.  Wiggins.    National  Wool  Grower, 
Vol.  XLVI  (k):  April  I956. 

Vibriosis  and  Its  Subsequent  Effect  Upon  Reproduction  in  Range  Ewes. 
Earl  L.  Wiggins.    National  Wool  Grower,  Vol.  XLVI  (5):  May  I956. 

Fertility  in  Range  Rams.    Earl  L,  Wiggins.    National  Wool  Grower, 
Vol.  XLVI  (6):  June  I956. 
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3.    Systems  of  Breeding  for  Improvement  of  Range  Sheep  ARS-APH 

Lamb  production  data  in  I953  and  195^^-  for  various  systems  of  breed- 
ing have  been  investigated  at  Dubois,  Idaho.    No  adjustments  for 
environmental  effects  were  applied  to  any  of  the  data  but  lamb 
weights  were  adjusted  to  the  basis  of  an  equal  sex  ratio  and  groups 
of  lines  were  combined  by  giving  equal  emphasis  to  results  from  each 
line  regardless  of  size  of  line.    Crosses  between  inbred  lines  of 
saeep  gave  increases  of  21  and  ikfo  in  1953  and  195^1-  respectively 
over  the  inbred  line  production.    A  system  of  recurrent  selection 
of  ewes,  that  is  the  selecting  of  high  producing  inbred  ewes  on  the 
basis  of  their  crossline  offspring  and  in  following  years  breeding 
such  inbred  ewes  back  to  their  o\m.  inbred  lines,  resulted  in  an 
increase  of  9^3  in  1953  and  13^  in  195^  as  compared  with  the  produc- 
tion of  the  st right  inbred,  unselected  line  ewes. 

Topcross  tests  of  rams  from  these  same  lines  gave  increases  of  25 
percent  in  1953  aiid  33  percent  in  195^  in  poxmds  of  lamb  weaned  per 
ewe  bred  over  that  of  the  inbred  lines.    The  same  rams  mated  to 
topcross  ewes  gave  increases  in  pounds  of  lamb  weaned  per  ewe  bred 
of  18  percent  in  195^  over  that  of  the  inbred  lines.    Comparison  of 
all  Rambouillet  inbred  lines  \T±th  the  non- inbred  selected  control 
group  of  Ramboiiillets  showed  increases  in  pounds  of  lamb  weaned 
per  ewe  bred  of  I8  percent  in  1953  and  17  percent  in  195^  for  the 
selected  control  group  over  inbred  lines. 

In  the  Targhee  flock,  topcross  tests  of  all  lines  gave  increases 
of  35  percent  in  1953  and  I7  percent  in  195^4-  in  pounds  of  lamb  weaned 
per  ewe  bred  over  that  of  inbred  lines.    Topcross  tests  of  rams  from 
3  lines  for  recurrent  selection  gave  increases  of  I3  percent  in  1953 
and  28  percent  in  195^  in  pounds  of  lamb  weaned  per  ewe  bred  over 
that  of  inbred  lines.    The  same  rams  mated  to  topcross  ewes  increased 
lamb  production  7  percent  over  that  of  the  parent  inbred  lines. 

In  the  Columbia  flock,  non-inbred  ewes  mated  to  inbred  rams  (topcross 
tests)  weaned  5  percent  and  27  percent  more  pounds  of  lamb  per  ewe 
bred  in  1953  and  195^  than  inbred  ewes  mated  to  the  same  rams  in 
inbred  matings.    Crossline  ewes  (2  to  5  crosses)  mated  to  inbred 
rams  weaned  6  percent  and  I5  percent  more  pounds  of  lamb  per  ewe 
bred  in  1953  and  195^-  than  inbred  ewes  mated  to  the  same  rams  in 
inbred  matings.    It  is  obvious  from  these  resi.\lts  that  the  mating 
system  has  a  large  effect  on  the  economically  important  trait  of  pomds 
of  lamb  weaned  per  ewe  bred.    In  sheep,  increases  from  hybrid  vigor 
appear  to  be  larger  for  lamb  production  traits  than  for  any  other 
traits . 

Plans 

Investigation  of  systems  of  breeding  for  improvement  of  range  sheep 
is  being  continued  in  several  phases  involving  different  methods 
of  line  formation,  different  methods  of  selection  and  different 
systems  of  breeding. 
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^.    Influence  of  Breeding  on  Efficiency  of  Gains  in  Range  Sheep  ARS-APH 


Efficiency  of  gain  tests  on  individual  lajtnlDS  vere  initiated  in 
January  I956  at  Dubois^  Idaho,  in  cooperation  with  the  Idaho  Agr. 
Expt.  Sta.    Thirty- two  Rambouillet  ram  lambs  and  16  Rambouillet 
ewe  lambs  were  tested  in  six  lU- day  periods  on  pelleted  rations 
consisting  of  I/8  oats  and  7/8  alfalfa  hay  for  ram  lambs  and  alfalfa 
hay  for  ewe  lambs.    Data  were  collected  on  indiciual  feed  consump- 
tion, weight  and  efficiency  in  addition  to  a  variety  of  records  at 
start  and  end  of  test  and  at  shearing  time.    Comparison  of  the  lambs 
individually  fed  with  similar  lambs  wintered  at  Mud  Lake  indicates 
that  the  ram  Irjnbn  individually  fed  were  definitely  superior  to  the 
group-fed  ram  lambs  in  body  weight,  grease  fleece  weighty  clean 
fleece  weight,  type  and  condition  at  shearing  time.    The  ewe  lambs 
individually  fed  excelled  the  group -fed  ewe  lambs  by  smaller  amounts 
for  most  traits  but  were  not  different  in  type. 

Plans 

Data  will  be  analyzed  to  detemine  optimum  length  of  the  test 
period,  heritability  of  rate  of  gain  and  efficiency,  and  relation- 
ships to  other  traits.    Individual  feed  tests  will  be  continued  in 
1957  and  rams  tested  in  195^  will  be  up^ed  in  breeding  in  1956-57 
in  order  to  determine  the  efficiency  of  their  progeny. 

5»    Testing  of  Inbred  Lines  of  Sheep  Through  Topcrossing  ARS-APH 

Topcross  testing  of  inbred  lines  of  sheep  was  initiated  in  195^-55 
at  Bozeman  in  cooperation  -vd-th  the  Montana  Agr.  Expt.  Sta.  Two 
sires  were  tested  from  each  of  3  Rambouillet  lines,  1  Targhee  iJLine, 
and  1  Columbia  line,  developed  at  Bozeman,  and  from  each  of  3  : 
Rambouillet  lines,  2  Targhee  lines,  and  2  Columbia  lines  developed 
at  Dubois.    Two  Rambouillet  ramSj,  1  Targhee  ram  and  1  Columbia  ram 
from  commercial  breeders  were  also  tested  as  were  the  same  numbers 
of  rams  from  non-inbred  selected  control  groups  developed  at  Dubois. 
All  rams  from  Rambouillet  and  Targhee  inbred  lines  were  picked  at 
random  while  all  other  rams  were  selected  on  the  basis  of  individual 
merit. 

Preliminary  results  have  been  approximately  adjusted  for  environ- 
mental effects  on  the  basis  of  1955  Dubois  factors  for  each  breed. 
The  results  in  Rambouillets  indicate  a  distinct  superiority  of  the 
offspring  of  the  selected  control  rams  in  coriTparison  with  the  average 
of  offspring  of  rams  from  the  six  inbred  lines  and  offspring  of 
breeders'  rams.    Vfeanling  indexes  for  the  three  groups  based  on 
weight,  type,  condition,  staple  length,  face  covering  and  neck  folds 
were  IU8,  13^  and  I32,  respectively.    Offspring  of  selected  control 
rams  excelled  in  weight,  type,  condition,  open  face  and  freedom 
from  neck  folds  while  offspring  of  inbred  rams  exceeded  the  former 
very  slightly  in  staple  length  and  fineness  of  wool.  Offspring 
from  breeders  rams  were  lowest  in  every  trait  except  face  covering 
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for  which  they  vere  slightly  more  open  than  offspring  of  inbred 
rams  and  fineness  for  which  they  were  the  same  as  offspring  of 
selected  control  rams. 

The  random  choice  of  inbred  rams  places  them  at  a  definite  handicap 
in  relation  to  the  other  two  groups  because  considerable  variability 
still  exists  between  individuals  in  these  inbred  lineso  Results 
from  Targhee  rams  were  similar  to  Rambouillet  results  with  weanling 
indexes  of  I5U,  IhS  and  I38,  respectively,  for  offspring  of  the 
selected  control  ram,  offspring  of  rams  from  3  inbred  lines  and 
offspring  of  the  breeder's  ram.    Offspring  of  the  selected  control 
ram  excelled  in  weight,  staple  length,  open  face,  freedom  from  neck 
folds  and  fineness  of  wool  but  were  poorest  in  type  and  intermediate 
in  condition.    Offspring  of  the  breeder's  ram  excelled  in  tj'pe,  were 
intermediate  in  condition  and  were  poorest  in  every  other  trait.  The 
handicap  of  random  choice  of  inbred  rams  exists  in  this  breed  also. 

Results  from  Columbia  rams  were  different  in  that  offspring  of  the 
breeder's  ram  excelled  the  other  two  groiips  for  overall  merit  on  the 
basis  of  a  weanling  index  composed  of  weight,  type,  condition,  staple 
length  and  wool  fineness.    The  index  values  were  132,  127  and  125, 
respectively,  for  offspring  of  the  breeder-'  ram,  offspring  of  inbred 
rams  from  3  lines  and  offspring  of  the  selected  control  ram.  Off- 
spring of  the  breeder's  ram  excelled  in  weight,  condition  and  fine- 
ness, were  intermediate  in  face  covering  and  were  poorest  in  type, 
staple  length  and  neck  folds.    Offspring  of  inbred  rams  excelled  in 
type  and  open  face  and  were  intermediate  in  weight,  condition,  staple 
length,  neck  folds  and  fineness. 

The  resiilts  tend  to  shovr  encouraging  possibilities  for  the  selection 
of  comerciaDJLy  useful  lines  from  the  Rambouillet  and  Taxghee  breeds 
and  high  merit  in  the  selected  control  groups  in  these  breeds.  Selec- 
ted control  groups  have  been  recently  formed  in  Targhees  and  Colimibias 
and  their  merit  is  not  likely  to  be  greatly  different  from  the  merit 
of  inbred  lines  at  this  time.    Results  in  Coli-imbias  indicate  lower 
merit  in  inbred  and  selected  control  rams  than  is  available  in  breeders' 
rams,  at  least  in  the  particular  lines  tested. 

Plans 

In  1956-57  the  procedure  will  be  altered  by  using  selected  rams  from 
inbred  lines  of  Rambouillets  and  Targhees.    It  is  planned  that  each 
line  wiU  be  tested  for  at  least  two  years  and  preferably  for  three 
years. 

6.    Navajo  Sheep  ARS-APH 

At  Fort  V/ingate,  N.  M. ,  Navajo  sheep  are  being  compared  with 
crossbreds  obtained  from  crossing  improved  rams  of  establish- 
ed breeds  with  Navajo  ewes.    Over  a  six  year  period  Navajo 
ewes  weaned  87  percent  of  twin  lambs  and  89  percent  of  single 
lambs  as  compared  with  78  and  86  percent  respectively  from 
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crossbred  ewes.    The  advantage  of  the  Navajo  sheep  in  rate  of  lamb 
production  is  largely  offset  by  a  deficiency  in  lamb  weight.  Navajo 
ewes  weaned  an  average  of  86  pounds  of  lamb  per  ewe  for  twins  and 
5^  pounds  for  singles  compared  to  8k  and  55  pounds,  respectively, 
for  crossbred  ewes.    Average  weaning  weights  per  lamb  were  50  and 
59  pounds  for  Navajo  Urins  and  singles  and       and  6k  pounds,  re- 
spectively, for  crossbreds.    There  was  no  evidence  in  the  weaning 
weights  in  different  years  that  Navajo  ewes  survived  dixDught  con- 
ditions better  than  crossbred  ewes.    The  adaptability  of  the  Navajo 
strain  to  rigorous  semi-arid  conditions  with  their  high  rates  bf 
reproduction  and  survival  make  the  Navajo  strain  valuable  for 
further  selection  and  crossbreieding  work  in  spite  of  their  small 
size,  poor  mutton  conformation  and  low  fleece  value. 

A  line  of  crossbred  coarse  wooled  sheep  has  been  produced  at  the 
Fort  Wingate  Sta.  which  produces  quarter  blood  wool  suitable  for 
Navajo  hand  weaving.    This  line  combines  hardiness  and  adaptability 
of  the  Navajo  strain  with  desirable  wool  qualities  and  mutton  con- 
formation of  improved  breeds.    One  of  the  objectives  of  this  project 
is  to  provide  breeding  rams  for  Navajo  stockmen  mAio  produce  weaving 
wool.    An  index  has  been  constructed  to  aid  in  improving  this  cross- 
bred line  by  selection  at  weaning  age.    This  index  should  lead  to 
improvement  in  weaning  weight,  body  type  and  desired  fiber  diameter, 
\rith.  no  change  in  condition  and  percent  of  medullated  fibers,  while 
staple  length  will  probably  become  slightly  shorter.    Further  work 
to  improve  this  index  includes  obtaining  more  reliable  estimates 
of  heritability,  and  more  adequate  information  regarding  both  economic 
values  and  relationships  between  weanling  traits  and  traits  at  more 
mature  ages. 

Publications 

Some  Aspects  of  Twin  Versus  Single  Lambs  of  Navajo  and  Navajo  Cross- 
bred BvTes.    George  R.  Sidwell.    Jour,  of  Animal  Science  15(1); 
202-210,  February  I956,  '  / 

Improvement  of  Navajo  Reservation  Sheep  ARS-APH 

A  project  was  initiated  to  teach  the  Navajo  Indians  the  value  of  a 
consistent  breeding  and  selection  program  in  their  flocks  of  sheep 
on  the  reservation. 

Four  hundred  average  reservation  ewes  were  assembled  at  the  South- 
western Range  and  Sheep  Breeding  Laboratory.    These  ewes  were 
divided  at  random  into  four  groups  of  100  ewes  each,  and  were  range 
bred  respectively  to  rams  of  Targhee,  Rambouillet,  Coarsewocl-  - 
(1/^  blood),  and  average  reservation  breeding.    This  last  group 
i<rLll  serve  as  a  control  or  genetically  stabilized  group,  and  all 
culling  and  replacements  will  be  made  at  random. 
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A  limited  amount  of  information  is  now  available  on  the  two  year 
old  ewe  progeny  of  the  original  reservation  ewes.    In  all  traits 
(staple  length,  "body  weight,  grease  and  clean  fleece  weights,  and 
wool  grade)  except  clean  fleece  weight,  the  unselected  or  control 
offspring  were  superior  to  the  dams.    This  no  doubt  indicates  that 
a  more  favorable  environment  prevailed  at  the  Laboratory  than  under 
reservation  conditions.    V/hen  an  adjustment  for  sex  is  made  on  the 
rams,  the  traits  of  the  offspring  in  each  group  in  which  superior 
sires  were  used  fall  alm.ost  half-way  between  the  sire  and  the  dam 
for  the  traits  grease  fleece  weight,  clean  fleece  weight,  and  grade. 
A  sex  adjustment  is  not  needed  for  staple  length  and  this  trait  is 
about  half-way  between  the  values  of  the  sire  and  the  dam.  Body 
weight  however  was  not  greatly  influenced  by  the  sire.    This  trait 
is  more  influenced  by  environmental  conditions  than  any  of  the  other 
traits  listed. 

Evaluation  of  Traits  for  Sheep  Improvement  ARS-APH 

Investigations  of  new  traits  are  needed  to  determine  whether  their 
addition  to  routine  selection  procedures  would  lead  to  greater 
progress  in  over-all  merit.    One  phase  of  these  investigations  in- 
volves estimates  of  heritability  to  determine  how  much  gain  from 
selection  can  be  expected  for  each  trait.    Estimates  of  heritability 
were  obtained  for  3^!-  fleece  and  body  traits  of  yearling  Targhee  ewes 
at  Dubois.    High  average  estimates  of  heritability  ranging  from 
0.67  to  0.53  were  found  for  unstretched  length,  handle,  stretched 
length,  matching  yield  and  clean  fleece  weight.    Moderately  high 
average  estimates  of  heritability,  ranging  from  0.^3  to  0.29  'were 
found  for  clean  fleece  yield,  face  covering,  staple  length,  fleece 
grade,  noil  yield,  body  weight,  weanling  index,  matching  grade, 
percent  noils,  diameter,  diameter  grade,  type,  grease  fleece  weight 
and  breech  grade.    Side  grade,  condition,  ease  of  carding,  neck 
folds,  and  variability  of  diameter  had  moderately  low  average 
estimates  of  heritability  ranging  from  0.2k  to  0.20.    Very  low 
average  estimates  of  heritability  ranging  from  O.I6  to  -.09  were 
obtained  for  unstretched  and  stretched  length,  top  yield,  percent 
top  card  yield,  breech  grade  score,  coefficients  of  variation  of 
unstretched  and  stretched  length  and  percent  of  stretch  for  length. 
These  results  indicate  that  handle  or  softness  of  wool  and  possibly 
clean  yield  should  be  considered  along  with  fleece  weight,  staple 
length,  face  covering,  weaning  weight,  type,  condition  and  other 
lamb  production  traits  in  selecting  for  improvement  of  Targhee 
sheep.    Additional  estimates  of  heritability  are  being  obtained 
along  with  estimates  of  economic  importance  for  various  traits  which 
may  be  used  in  selection. 
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SHEEP  FEEDING  AND  NUTRITION 

1.    Ruminant  Bloat  ARS-APH 

&  ADP 

Extensive  studies  on  njtminant  "bloat  have  involved  the  use  of  both 
sheep  and  cattJ.e  and  has  involved  direct  cooperation  with  WU,  ADP 
and  FC  of  ARS,  and  with  the  New  York  State  Veterinary  College  and 
Maryland  Agr.  Expto  Sta.    Progress  can  be  reported  on  the  following 
phases  of  the  work: 

(a)  Physiological  and  Pharmacological  Studies  -  Studies  have  been 
conducted  to  determine  the  effect  of  administration  of  alfalfa 
saponin  to  sheep.    Bloat  symptoms  have  been  produced  in  sheep 
following  intraruminal  and  intravenous  administration  of  the 
saponin  under  appropriate  conditions.    It  has  been  shown  by  physio- 
logical and  pharmacological  studies  that  intravenous  administration 
of  the  alfalfa  saponin  (1  g,  doses)  can:  (l)  Prevent  eructation 
(belching)  in  sheep  by  its  actions  on  the  esophagus  and  other 
organs;  (2)  cause  lack  of  rumen  tone;  (3)  have  a  pronounced  effect 
on  the  respiratory  center  and  can  cause  respiratoiy  failure;  (h) 
affect  heart  action  and  blood  pressure;  and  (5)  result  in  toxic 
effects  other  than  those  listed  above.    Intraruminal  administration 
of  large  doses  of  alfalfa  saponin  to  sheep  (50  g.)  results  in 
similar  effects.    Smaller  doses  (15  to  30  g)  results  in  reduced 
ruminal  moti3.ity  in  some  sheep  and  has  little  apparent  effect  in 
others.    Administration  of  1  gram  of  the  alfalfa  saponin  into  the 
duodenum  of  sheep  results  in  an  immediate  cessation  of  all  momen 
motility  except  that  associated  with  eructation.    It  has  been 
possible,  therefore,  to  separate  the  contractions  of  the  rumen 
that  are  associated  with  eructation  from  those  associated  with 
mixing  of  the  rumen  contents.    With  this  and  other  techniques 
it  has  been  shown  that  the  rumen  contractions  associated  with 
eructation  are~  stimulated  by  gas  pressure  rather  ,than  by  the 
presence  of  fibrous  material  and  that  apparently  these  contractions 
are  controlled,  by  different  nerve  impulses  or  by  a  different  nerve 
network  than  the  regular  contractions.    Legume  press  juices  have 
been  shown  to  effect  ruminal  motility  in  a  manner  similar  to  that 
of  alfalfa  saponin,  however,  some  saponins  isolated  from  non- legumes 
have  not  affected  ruminal  motility. 

In-vitro  studies  indicate  that  alfalfa  saponins  may  play  an  im- 
portant part  in  the  formation  of  and  the  stabilization  of  frothy 
ruminal  contents,  but  that  other  factors  are  necessary  for  the 
production  of  frothy  bloat  in  addition  to  the  saponin.    Mild  ex- 
perimental "frothy"  bloat  has  been  produced  in  sheep  by  the  use 
of  legume  press  juices  and  by  the  use  of  a  combination  of  water 
soluble  protein,  alfalfa  saponin  and  plant  sugars.  Observations 
during  this  type  of  experimental  bloat  have  indicated  that  the 
rimiinal  contractions  associated  with  eructation  increase  in  fre- 
quency and  even  in  strength  while  the  "major"  ruminal  contractions 
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can  be  markedly  reduced  in  strength.  The  gross  and  histological 
lesions  resulting  from  toxic  levels  of  alfalfa  saponin  have  been 
determined  in  sheep. 

(b)  Fermentation  in  the  Rumen  -  There  was  some  expansion  of  the 
basic  fundamental  work  on  bloat  of  ruminants  (coop.  California, 
Cornell,  Maryland,  Minnesota,  Mississippi,  and  Wisconsin  Agr. 

Expt.  Stas.).    Radioisotopic  studies  have  been  applied  for  the  first 
time  to  bloat  studies  on  the  fermentation  in  rumens  of  bloated 
animals  and  an  artificial  heart  and  limgs  have  been  developed  for 
physiological  studies  connected  with  bloat.    The  efferent  nervous 
influences  of  the  entire  esophagus,  including  the  sphincters,  have 
been  worked  out  with  decerebrated  sheep.    The  effects  of  changes 
of  the  position  of  the  sheep  on  the  process  of  eructation  have  been 
determined.    Some  basic  vork  has  been  done  on  the  isolation  from 
alfalfa  of  organic  acids  which  produce  "bursts"  of  gas  as  they  are 
decarboxylated  by  paunch  organisms.    These  have  been  identified  by 
chromatography.    This  may  be  the  reason  for  rapid  froth  production 
^•rLth  legumes  as  this  phenomenon  is  absent  or  less  extensive  in  grasses. 
This  work  may  be  an  important  contribution  to  the  bloat  problem.  In 
studies  on  the  effect  of  protein  level  of  forage  on  incidence  of 
bloat,  the  disease  could  be  produced  in  a  severe  nature  by  the 
addition  of  egg  albumen  to  ground  alfalfa.    The  rate  of  eructation 
was  normal  or  slightly  accelerated  but  the  amount  of  gas  enicted 
per  belch  did  not  suffice  to  prevent  bloat. 

(c)  Feedlot  Bloat  and  Bacteriological  Studies  -  A  diet  has  been 
developed  that  -vrLll  result  in  frothy  bloat  in  cattle.    A  difference 
has  been  noted  among  animals  in  their  susceptibility  to  bloat.  The 
incidence  of  and  severity  of  bloat  in  relation  to  the  time  the  ani- 
mals received  the  bloat  producing  diets  was  increased  materially. 
This  increase  in  the  incidence  of  bloat  with  time  can  not  be  cor- 
related with  any  of  the  existing  theories  for  the  pathogenesis  of 
bloat.    It  has  been  found,  however,  that  certain  changes  in  the 
nature  of  the  ruininal  contents  is  correlated  with  the  incidence 

of  this  type  of  bloat.    A  highly  significant  correlation  between 
the  percentage  of  encapsulation  of  microorganisms  and  the  occur- 
rence of  bloat  was  noted.    Over  a  l6  v/eek  period  during  which  the 
incidence  of  bloat  steadily  increased,  negative  correlation  was 
found  between  the  per  cent  of  ruminal  contents  which  settled  out 
into  a  liquid  phase  and  the  incidence  of  bloat.  Bacteriological 
and  biochemical  studies  conducted  during  this  period  indicated 
that  the  metabolic  activity  of  the  rmen  microorganisms  did  not 
reach  an  equilibriioni  for  a  considerable  length  of  time  after  the 
cattle  were  started  on  the  bloat  producing  diet.    This  finding  is 
significant  in  that  it  is  generally  believed  that  the  metabolic 
activity  of  rumen  microorganisms  reaches  an  equilibrium  very  rapidly 
following  a  dietary  change. 


■An  in- vitro  test  for  studying  the  stability  of  froth  of  ruminal 
contents  indicated  that  raethy.l- silicone  preparations  are  effective 
in  breaking  froth,  but  that  they  may  have  to  be  used  in  larger 
quantities  than  often  recommended.    Turpentine  and  kerosece  are 
very  effective  in  breal^ing  frothy  ingesta  in  in-vitro  tests.  A 
number  of  detergents  proved  to  be  ineffective  in  reducing  the 
formation  of  frothe 

(d)  Chemical  Composition  of  Legumes  in  Relation  to  Bloat  -  The 
readily  fermentable  sugars  of  legumes  may  result  in  rapid  gas 
formation  and  thus  contribute  to  the  pathogenesis  of  acute  bloat. 
In  studies  on  the  carbohydrate  content  of  alfalfa  and  Ladino  clover 
forage  it  was  found  that  the  total  sugar  content  of  Ladino  clover 
may  be  as  high  as  10  to  12  percent  (dry  matter  basis)  during  the 
bloating  stages  of  gro\7th.    The  total  soluble  sugars  vary  according 
to  the  season  of  the  year  and  vith  the  time  of  day.    The  total 
soluble  sugars  content  can  also  be  affected  by  fertilizer  application. 

Plans 

Work  on  all  phases  of  ruminant  bloat  will  be  continued,  (See 
Propossils  for  Committee  Consideration) 

Publications 

Studies  on  Biochemical,  Physical,  and  Bacteriological  Factors 
Involved  in  Feed  Lot  Bloat.    Don  R.  Jacobson  and  Ivan  L.  Lindahl. 
Uni.  of  Maryland  Misc.  Pub.  238,  June  1955 

Physical  Properties  of  Paunch  Juice  I^^ich    May  Contribute  to 
Bloating.    R.  E.  Nichols.    Veterinary  Medicine  5I,  No.  2,  pp.  ^7-52, 
February  19 5^- 

The  Effect  of  Protein  Level  on  Rumen  Volatile  Fatty  Acids. 

N.  S.  Woodhouse,  R.  F.  Davis,  and  G.  H.  Beck.    Misc.  Pub.  No.  238, 

Maryland  Agr.  Expt.  St a.,  June  1955* 

Physiological  Effects  of  Insffulation  of  the  Stomach,    R.  W,  Dougherty, 
D.  C.  Meredith,  and  R.  B.  Barrett.    Amer.  Jour.  Vet.  Research, 
Vol.  16,  1955. 

Changes  in  Temperature  of  Reticulo-Ruminal  Content  Following  the 
Drinking  of  Water.  R.  D.  Dillon  and  R.  E.  Nichols.  Amer.  Jour. 
Vet.  Research,  Vol.  16,  1955. 

Cine fluorographic  Studies  of  the  Ruminant  Stomach  and  of  Eructation. 
R.  W.  Dougherty  and  C.  D,  Meredith.    Amer.  Jour.  Vet.  Research, 
Vol.  16,  1955. 

A  Sampling  Tube  for  Rumen  Fluid.    R,  E.  Nichols.    Amer.  Jour. 
Vet.  Research,  July  1955. 
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2-    Use  of  Non-Protein-Nitrogen  for  Slieep  ARS-APH 

DigestibiJiJLty  and  nitrogen  retention  trials  were  conducted  in  which 
the  value  of  amoniated  molasses  and  urea  as  protein  precursors 
were  compared  with  linseed  oil  meal  as  a  protein  supplement.  The 
hasal  diet  was  53  percent  grass  hay,  10  percent  alfalfa  meal  and 
10  percent  molasses  with  com.    The  protein  carrier  being  adjusted 
so  that  the  diet  contained  approximately  11  percent  crude  protein 
or  protein  equivalent.    The  comparisons  were:  (a)  Control,  7  percent 
linseed  oil  meal  and  10  percent  blackstrap  molasses;  (b)  0.75  percent 
urea  and  10  percent  blackstrap  molasses;  (c)  3  percent  oil  meal  and 
10  percent  ammoniated  molasses;  and  (d)  0.3  percent  \irea  and  10  per- 
cent ammoniated  molasses.    The  digestibility  of  all  constituents 
except  crude  protein  was  similar  on  the  diets.    The  digestibility 
of  crude  protein  was  highest  in  diet  (a).    The  percentage  of  the 
nitrogen  fed  that  i^as  retained  by  the  sheep  was  as  follows  with  the 
control  diet  given  an  arbitrary  value  of  100;     (b)  8o.l;  (c)  95.8; 
and  (d)  80.5, 

In  view  of  reports  that  feeding  of  ammoniated  molasses  could  lead 
to  nervous  disorders  and  toxic  effects,  a  toxicity  experiment  was 
conducted  in  which  large  quantities  of  ammoniated  molasses  were 
.  .  administered  to  four  sheep.    The  only  other  feed  offered  these  sheep 
was  grass  hay,  ad  libitum.    These  animals  were  given  200  grams  per 
day  of  molasses  for  10  days,  hOO  grams  per  day  for  another  10-day 
period,.. 600  grams  per  day  , for  an  additional  10  days,  and  800  grams 
per  day  for  a  period  of  25  days.    One  of  these  animals  refused  to 
eat,  developed  diarrhea  and  appeared  to  be  listless  on  the  high  level 
of  molasses.    No  nervous  disorders  were  detected  at  any  time  during 
the  experiment  although  the  animals  were  subjected  to  vigorous  exer- 
cise at  intervals.    The  animal    that  went  off  feed  was  sacrificed, 
but  the  other  three  animals  displayed  no  adverse  symptoms  after 
removal  from  the  experiment.    The  drenching  of  two  animals  each 
wi.th  two  liters  of  the  molasses  product  did  result  in  toxic  effects 
but  not  in  nervous  disorders.    It  would  appear  that  different  lots 
or  preparations  of  ammoniated  molasses  can  vary  considerably  in  their 
toxic  actions, 

■  3«    Effect  of  Pelleting  on  Feed  Utilization  by  Fattening  Lambs  ARS-APH 

Prior  experiments  had  shown  that  the  rate  of  and  efficiency  of  gain 
could  be  increased  by  pelleting  diets  for  feeder  lambs.    In  order 
-  to  elucidate  some  of  the  factors  concerned  with  the  utilization  of 
pelleted  feeds,  the  effect  of  pelleting  on  the  composition  of  7  diets 
and  on  the  digestibility  of  the  nutrients  by  lambs  was  determined. 
Pelleting  usually  reduced  the  moisture  content  of  feed  mixtures  even 
when  steam  or  water  was  used  in  the  process  and  also  tended  to  in- 
crease the  ether  extract  and  to  decrease  the  crude  fiber.  Pelleting 
also  tended  to  increase  the  digestibility  of  the  ether  extract  fraction 
y.:       and  to  lower  the  digestibility  of  the  crude  fiber  but  had  little  or 

no  effect  on  the  digestibility  of  the  other  constituents.    The  increase 
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in  the  percentage  of  ether  extract  and  in  its  digestibility  was 
most  pronounced  with  diets  that  contained  appreciable  amounts  of 
alfalfa  hay  or  meal.    The  increase  in  the  amount  of  digestible 
ether  extract  appears  to  be  due  to  an  increase  in  the  non-fat  . 
portion  as  the  amount  of  digestible  gross  energy  was  not  increased 
by  pelleting.    In  two  different  trials  the  apparent  utilization  of 
carotene  was  increased  by  pelleting  diets  containing  alfalfa  meal 
as  the  source  of  the  carotene. 

Plans 

Work  is  in  progress  to  determine  the  effect  of  pelleting  on  various 
constituents  of  the  ether  extract  portion  of  alfalfa  containing 
diets.    Experiments  are  planned  in  which  the  effect  of  pelleting 
of  various  roughages  on  the  utilization  of  the  nutrients  will  be 
compared  with  feeding  the  roughages  in  a  ground  and  in  an  unground 
state,  and  to  determine  the  effects  of  feeding  of  pellets  to  sheep 
on  a  long  time  basis. 

Publications 

Effect  of  pelleting  on  feed  utilization  by  fattening  lambs. 

Ivan  L,  Lindhal  and  R.  E.  Davis.    Feed  Age.  5:  36-^+0.    September  1955- 

Effect  of  pelleting  on  the  digestibility  of  lamb  diets. 
Ivan  L.  Lindahl  and  R.  E.  Davis.    Jour.  Animal  Sci.  ih:  1215 
(Abstract)    November  1955. 

Effects  of  Diet  Composition  on  Reproduction  of  Ewes  ARS-APH 

A  group  of  crossbred  ewes  were  divided  into  two  groups  after  the 
breeding  season.    One  group  was  fed  a  diet  composed  of  Number  2 
alfalfa  hay  while  the  second  group  was  fed  a  diet  composed  of 
timothy  hay  plus  1.0  lb,  of  supplement  per  ewe    per  day.  Approxi- 
mately 6  weeks  before  the  ewes  were  due  to  lamb,  both  groups  were 
given  an  additional  allowance  of  a  75-25  percent  mixture  of  oats 
and  wheat  bran.    This  was  gradually  increased  until  two  weeks  before 
lambing  time  when  the  ewes  received  1  pound  of  the  oats  and  bran 
mixture  per  day.    The  lambs  from  both  groups  were  allowed  the  same 
creep  feed  and  when  the  lambs  were  1  month  of  age  the  ewes  and  lambs 
from  both  groups  were  turned  on  a  grass  pasture. 

There  was  no  significant differences  between  the  number  of  lambs 
bom,  the  birth  weight  of  the  lambs  and  the  pre-lambing  weight 
gains  of  the  ewes,  but  the  difference  in  the  weight  of  the  lambs 
at  8  weeks  of  age  was  significantly  greater  from  the  ewes  that 
received  the  alfalfa  diet.    The  ewes  fed  the  alfalfa  hay  lost  con- 
siderably less  weight  during  the  first  month  following  lambing 
than  the  ewes  on  the  supplemented  timothy.    The  average  wool  clip 
from  the  ewes  on  alfalfa  was  also  0,9  lb.  heavier  than  that  from 
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the  eves  on  the  supplemented  timothy,  while  the  difference  in 
the  wool  weight  of  the  two  groups  dujring  the  previous  year  was 
only  0.2  lb.  in  favor  of  the  first  group.    The  results  indicate 
that  factors  other  than  the  usually  recognized  ones  have  an  effect 
on  the  production  of  ewes  and  the  growth  of  their  lambs.    The  ewes 
on  both  diets  received  more  energy.,  digestible  protein,  carotene, 
Ca  and  P  than  the  requirements  recommended  by  Morrison  for  pregnant 
and  lactating  ewes. 

Goat  Nutrition  Investigations  ARS-APH 

Ten  reversal  trials  were  conducted  with  Toggenburg  does  to  deter- 
mine the  requirements  for  crude  protein  and  complexity  of  concen- 
trate mixtures  when  fed  with  different  types  of  roughages.  A 
concentrate  of  crushed  oats  (12.3  percent  protein)  was  compared 
iTith  complex  concentrates  (l6  percent  protein).    Roughages  used 
were  alfalfa  hay,  mixed  hay  of  one  part  alfalfa  and  2  parts  timothy, 
or  mixed  hay  and  grass  pasture.    In  each  series  of  trials  the  milk 
production  was  greater  with  the  complex  concentrate  then  with  simrple 
concentrate,  but  the  differences  were  not  great.    Preliminary  re- 
sults indicate  that  good  milk  production  can  be  obtained  with  a 
simple  concentrate  when  fed  \n.th  good  grade  roughage  or  pasture  but 
that  a  more  complex  mixture  and  higher  levels  of  protein  may  be  re- 
quired for  maximum  production  when  poorer  grades  of  roughages  such 
as  mixed  hay  are  fed. 

Investigations  on  the  nutritive  requirements  for  the  growth  and 
development  of  kid  goats  showed  that  1  percent  of  sulfur  added 
to  the  concentrate  mixture  fed  to  kid  goats  does  not  afford  adequate 
protection  against  coccidal  infection.    Kid  goats  fed  a  complex 
concentrate  consisting  of  com,  barley,  linseed  oil  meal  and 
mol£Lsses  (l6  percent  protein)  gained  slightly  more  than  those  re- 
ceiving a  concentrate  of  crushed  oats  (12.3  percent  protein).  Both 
groups  were  fed  alfalfa  hay  and  allowed  to  graze  on  a  grass  pasture. 

Plans 

Continue  this  work  to  obtain  more  conclusive  information  on  the 
nutritive  requirements  of  does  and  kid  goats. 

Publications 

Milk  Goats.    C.  G.  Potts  and  V.  L.  Simmons.    Farmers'  Bulletin 
No.  920,  U.  S.  Department  of  Agriculture,  October  1955. 

Radioactive  Sulphur  Studies  ARS-APH 

It  has  been  shown  that  rumen  microorganisms  from  sheep  were  capable 
of  utilizing  sulfur  from  inorganic  sulfate  for  the  synthesis  of 
cystine  and  methionine  in  vitro.    In  these  studies  the  fermenta- 
tion flasks  were  flushed  continuously  with  carbon  dioxide  to  maintain 
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anaerobiosiS;,  to  stir  the  mixture  and  to  carry  away  fermentation 
gases.    A  qualitiative  determination  of  the  radioactivity  was  made 
of  the  gases  exhausted  and  they  were  found  to  contain  consider- 
able amounts  of  radio  sxilfur  in  the  form  of  hydrogen  sulfide.  In 
incubations  with  cystine  as  the  source  of  labeled  sulfur,  more 
j  .  than  80  percent  of  the  total  dcfie  of  radioactivity  was  lost  in 

the  evolved  gases  over  a  two  hour  period. 

Since  rubber  was  found  to  absorb  hydrogen  sulfide,  an  all  glass 
closed  artificial  rumen  was  devised  to  prevent  losses  of  radio- 
activity.   Studies  are  now  in  progress  to  determine  the  extent  of 
conversion  of  inorganic  sulfate  suli\ir  to  organic  siilfur  under  these 
conditions.    In  the  incubation  studies  with  s35-L-cystine,  radio- 
methionine  was  synthesized  and  incorporated  into  the  alcohol  in- 
soluble fraction  of  the  fermentation  mass* 

Plans 

Investigations  are  being  continued  on  the  utilization  of  sulfur  and 
on  its  conversion  to  cystine  and  methionine. 

D.     SHEEP  PHySIOLOGY 

1.    Relation  of  Estrus  in  Range  Ewe  Lambs  to  Later  Reproduction  ARS-APH 

At  Dubois,  Idaho,  information  on  the  occurrence  of  estrus  was  ob- 
tained on  2386  range  ewe  lambs  by  allowing  vasectomized  rams  equipped 
with  marking  harness  to  run  with  the  ewe  lamb  band  during  the  winter. 
Some  estrual  activity  was  observed  from  September  to  late  February 
but  the  majority  of  the  lambs  had  their  first  heat  from  the  middle 
of  November  to  the  last  of  December.    The  percentage  of  lambs  having 
one  or  more  heat  periods  their  first  winter  were  15»9>  1^.5  and  15.O 
for  lambs  bom  in  1952,  1953,  and  195^,  respectively.    Of  the  I38 
lambs  born  in  195^  that  were  in  heat,  61.6  percent  had  one  heat 
period,  2h^6  percent  had  two,  8.0  had  three,  3»^  bad  four  and  2.2 
percent  had  five  heat  periods.    Ewe  lambs  which  came  in  heat  tended 
to  be  less  inbred,  and  to  excell  in  open  face,  condition  score, 
weanling  body  weight  and  yearling  body  weight  as  compared  with  ewe 
lambs  which  did  not  come  in  heat.    Ewe  lambs  which  came  in  heat  had 
greater  lamb  production  at  two  years  of  age  than  lambs  which  did  not 
come  in  heat  in  the  Rambouillet  and  Targhee  breeds  but  not  in  the 
Columbia  breed  where  only  9  ewe  lambs  were  included  in  the  former 
■I  J..  group. 

Plans 

This  work  is  being  continued  to  find  ways  of  predicting  lamb  pro- 
ducing ability  at  an  early  age.  - 
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Publications 

Estrus  in  Range  Ewe  Lambs  and  Its  Relation  to  Subsequent  Reproduction. 
Earl       Wiggins.    Jour,  of  Animal  Science,  Vol,  1^+,  No.       page  126p. 
November  1955 

2,    Effect  of  Season  on  Skin  and  Fiber  Follicles  ARS-APH 

Procedures  have  been  worked  out  for  the  periodic  examination  through- 
out the  year  of  the  skin  and  fiber  follicles,  as  well  as  the  blood 
supply  of  the  follicles,  of  Merino  and  Hampshire  sheep  and  Toggen- 
burg  goats.    These  animals  were  selected  as  examples  of  practically 
non- shedding  and  shedding  animals.    Simultaneously  with  the  col- 
lection of  skin  and  fiber  samples  from  the  live  animals,  techniques 
for  the  study  of  the  blood  of  these  animals  are  being  employed  to 
ascertain  any  possible  changes  in  the  blood  itself  which  may  be 
related  to  season  and  perhaps  to  fiber  growth.    In  addition,  tests 
are  being  conducted  to  determine  whether  or  not  physiological  dif- 
ferences may  be  found  in  the  fibers  of  the  animals  studied. 

Plans 

This  work  is  being  continued, 
E,     SHfiKP.  I-MAGEMENT 

1.  Effect  of  Shearing,  Light  and  Temperature  on  the  Rate  of  Wool 
Growth  and  the  Reaction  of  Sheep  to  Hot  Environments  ARS-APH 

Experiments  with  rams  over  a  period  of  six  months  indicate  that 
shearing  sheep  once  a  month  does  not  increase  the  rate  of  wool 
growth  over  the  rate  of  wool  growth  on  sheep  sheared  once  in  six 
months.    There  was  no  difference  in  wool  gro^^th  between  sheep  sub- 
jected to  a  daily  routine  of  being  kept  in  darkness  1?  hours  and  in 
daylight  7  hours  of  each  2i4-hour  period  as  compared  with  sheep  kept 
under  normal  seasonal  light  variations.    Sheep  shorn  once  a  month 
showed  no  trend  in  the  rate  of  their  growth  of  wool  accompanying 
the  seasonal  temperature  and  light  changes  under  which  they  were 
kept.    Marked  differences  have  been  noted  in  responses  of  different 
sheep  to  high  environmental  temperatures, 

2.  Development  of  Scourable  Sheep-Branding  Fluids  ARS-APH 

Tests  of  the  durability  of  various  branding  fluids  on  sheep  are 
being  done  in  cooperation  irLth  the  Idaho  Agr.  Expt.  Sta.  at  Dubois, 
Moscow,  Caldwell  and  Aberdeen,  Idaho,    In  1955- 5^^  four  kinds  of 
branding  fluids  were  tested  at  all  four  locations.    An  additional 
set  of  four  branding  fluids  was  tested  only  at  Dubois  with  formula 
G  included  in  both  sets.    Four  colors  (red,  black,  green,  and  blue) 
of  each  kind  of  branding  fluid  except  Australian  (black  not  produced) 
were  tested.    Legibility  of  brands  applied  after  shearing  in  1955 
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vas  scored  6  months  and  12  months  later.    Results  from  tests  of 
seven  kinds  of  branding  fluids  at  Dubois  on  fine-wool  sheep  definitely, 
show  that  the  two  USDA  scourable  branding  fluids  (foraiala  G  and 
formula- 1)  are.  exceeded  in  legibility  at  6  months  by  only  two  kinds 
of  the  branding  fluids  tested^  both  of  which  are  unscourable.  The 
two  fluids  which  showed  superior  legibility  are  commercial  branding 
fluids  in  common  usage  which  have  different  types  of  unscourability. 
The  scourable  Australian  branding  fluid  gave  the  poorest  legibility 
of  the  seven  kinds  tested  at  Dubois  and  was  also  poorest  at  the  other 
three  locations,    A  third  unscourable  commercial  branding  fluid 
tested  at  Dubois  ranked  sixth  for  legibility  of  three  colors  but 
was  excellent  for  black.    The  scourable  English  branding  fluid 
tested  at  Dubois  appeared  to  be  somewhat  poorer  in  legibility  than 
formulas  G  and  I.    Formula  I  ranked  slightly  below  formula  G  in 
legibility  on  the  average  for  over-all  colors  but  appears  to  be 
more  legible  than  formula  G  for  two  colors. 

Plans 

Further  analysis  of  the  1955-56  data  will  provide  information  on 
the  effects  of  grade  of  wool  and  geographical  location  on  legibility 
of  various  kinds  and  colors  of  branding  fluids-    A  test  of  the  dura- 
bility of  the  most  legible  commercial  branding  fluid  fimscourable) 
and  the  three  most  legible  scourable  branding  f3-uids  (formula  G, 
formula  I  and  English)  is  being  made  in  1956'-.57  at  all  four  locations. 
It  is  hoped  that  mill  tests  through  the  top  stage  can  be  run  in  1957 
on  the  best  two  unscourable  fluids  and  the  best  three  scourable 
fluids  to  obtain  a  definite  check  on  the  ease  and  completeness  of 
removing  the  various  branding  fluids  from  wool. 

The  Response  of  Targhee  Sheep  to  Environment  ARS-APH 

The  response  of  Targhee  sheep  at  Moscow^  Idaho,  is  being  tested 
in  cooperation  with  the  Idaho  Agr.  Expt.  Sta,    Weaning  weights  at 
Moscow  tend  to  be  slightly  lower  than  those  of  comparable  sheep  at 
Dubois,    Data  from  this  small  flock  from  1952  to  1955  indicate  that 
body  weights,  grease  fleece  weights  and  clean  fleece  weights  of 
yearling  rams  and  year3ang  ewes  are  much  larger  under  the  environ- 
ment at  Moscow  than  at  Dubois,  while  fleece  fineness  is  similar. 
The  percentage  increase  over  weights  at  Dubois  was    small  for  1953 
but  the  average  percentage  increases  over  the  four-year  period  were 
51  percent  and  35  percent  for  body  weights,  39  percent  and  kj  per- 
cent for  grease  fleece  weights  and  51  percent  and  6o  percent  for 
clean  fleece  weights  of  yearling  rams  and  yearling  ewes,  respectively. 
Fall  weights  of  mature  ewes  at  Moscow  were  much  higher  than  at 
Dubois  but  grease  fleece  weights  of  mature  ewes  tended  to  be  slightly 
lower.    Cooperative  workers  indicate  that  this  breed  has  shown  con- 
siderably greater  promise  for  use  as  a  farm  sheep  during  the  last 
couple  of  years  of  the  experiment  than  during  the  first  year.  They 
also  indicate  that  Targhee  sheep  "are  very  good  from  the  wool  pro- 
duction standpoint  and  should  be  fairly  good  for  meat  production  if 
good  individuals  are  selected  for  the  breeding  flock. 


Plans 


The  project  is  scheduled  to  "be  revised  at  which  time  changes  may 
be  made, 

h.    Herded  Versus  Fenced  Ranges  ARS-APH 

During  the  past  twenty  years,  sheep  numbers  in  New  Mexico  have 
declined  about  58  percent.    In  areas  where  herding  is  still  practiced 
the  reduction  in  numbers  has  varied  from  62  to  85  percent,  while 
in  areas  where  the  range  has  been  fenced,  the  reduction  in  nmbers 
has  been  only    I5  percent.    This  change  in  management  has  not  only 
reduced  operating  costs  and  eliminated  the  problem  of  finding  reli- 
able trained  herders,  but  has  increased  both  wool  and  lamb  produc- 
tion.   Due  to  rising  operating  costs  at  the  S\J  Range  and  Sheep 
Breeding    Laboratory,  it  appears  that  it  will  be  necessary  to  change 
from  the  present  herding  system  to  fenced  ranges.    This  change  in 
management  should  provide  a  comparison  of  herded  versus  fenced 
systems  of  operation. 

5»    Moisture  Losses  from  the  Skin  of  Sheep  (Coop.  Committee  on 

Bio climatology,  Johns  Hopkins  University)  ARS-APH 

Studies  have  been  initiated  to  determine  the  moisture  loss  from  the 
skin  of  sheep  at  high  temperature  and  humidity.    This  work  was  under- 
taken to  investigate  the  heat  loss  mechanism  of  sheep  in  respect 
to  their  adaptation  to  hot  and  himiid  conditions.    In  preliminary 
studies  the  moisture  losses  from  the  skin  of  four  sheep  were  deter- 
mined at  temperatures  of  80°F  and  60  percent  relative  humidity  and 
at  105*^F  and  60  percent  relative  humidity,  when  the  animals  had  a 
full  coat  of  wool  and  when  they  were  shorn.    In  these  studies  the 
moisture  losses  were  determined  on  skin  areas  of  10  sq*  cm.  and 
at  k  locations  on  the  body.    No  moisture  losses  were  detected  at 
So^F,  but  a  moisture  loss  of  250  to  500  grams  per  sq.  meter  per  hour 
was  observed  at  105^F.    Since  in  a  briskly  perspiring  man  the  moisture 
loss  is  hOO  to  600  grams  per  sq.  meter  per  hour,  it  appears  that 
moisture  loss  at  high  temperat\ires  is  an  impoirtant  part  of  the  heat 
regulating  mechanism  of  sheep.    No  appreciable  differences  were  found 
between  the  shorn  and  unshorn  sheep. 

SHEEP  DISEASES  AND  PARASITES 

1.    Poisonous  Plants  ARS-ADP 

Studies  on  poisonous  plants  have  been  reactivated  in  the  laboratory 
at  Logan,  Utah,  and  the  relationship  of  plants  to  three  diseases 
found  in  western  sheep  are  being  studied.    These  are  a  "monkey-faced" 
condition  in  newborn  lambs  of  Idaho,  an  encephalitis -like  condition 
in  range  sheep  of  Nevada  and  Idaho,  and  a  scabby  soreness  of  the 
teats,  vulva,  and  nose  of  ewes  in  Utah.    Feedings  of  a  plant  called 


"vild  carrot"  of  the  Cymopterus  genera  have  resulted   in  reproduc- 
tion of  the  sores  of  the  woolless  areas  such  as  the  teats^  vulva, 
and  nose  when  the  sheep  were  kept  in  the  sxmc    Feedings  of  another 
plant,  Cordalis  caseana,  in  connection  with  the  "monkey-faced" 
lamb  condition  are  "being  made  to  range  ewes  during  various  periods 
before  and  after  breeding  because  bands  of  8GC0  ewes  followed  through 
the  lambing  season  in  1955  had  3  percent  of  lambs  with  malformed 
heads  and  155  additional  ewes  had  macerated  malformed  feti  in  their 
womb,  and  this  plant  was  an  appreciable  part  of  the  plants  grazed. 
Toxicity  studies  are  under  way  for  Halogeton  to  learn  the  diagnostic 
symptoms  and  lesions  of  poisoning  by  this  plant.    VJhen  calcium 
carbonate  was  given  in  proportion  of  I/8  of  the  amount  of  Halogeton 
fed,  the  sheep  were  protected. 

Plans 

The  work  will  be  continued  on  the  relationship  of  plants  to  these 
three  sheep  diseases  of  vmknown  cause.    Feeding  tests  and  chemical 
studies  will  also  be  made  on  other  plants  under  suspicion  on  which 
information  as  to  toxicity  is  needed^    (See  Proposals  for  Committee 
Consideration) 

Publications 

Plant  Poisoning  of  Livestock,    Wayne  Binns.    National  Woolgrower, 
June  1956, 

Sumac  as  Poisonous  Plant  o     Edward  A,  Moran.    Better  Goatkeeping, 
April  1955. 

Stock  Poisoning  from  Domestic  Plants.    Edward  A.  Moran.  Better 
Goatkeeping,  December  1955- 

Toxicology  of  Insecticides  for  Sheep  ARS-ADP 

The  effects  on  the  health  of  sheep  of  various  insecticides  being 
used  and  of  those  showing  promise  from  research  by  entomologists 
are  being  studied  to  develop  full  information  on  the  symptoms, 
lesions,  safe  doses,  and  toxic  doses.    These  include  those  being 
used  on  sheep  and  also  on  sheep  forage.    Several  hundred  abdominal 
surgical  operations  were  performed  on  sheep  and  cattle  to  obtain 
fat  required  for  tissue  residue  studies  in  connection  with  Public 
Law  517.    The  choline sterase  activity  of  normal  blood  of  sheep  was 
determined  in  connection  with  work  under  way  on  one  group  of  in- 
secticides known  as  the  organic  phosphorus  compounds.    The  toxi- 
cology studies  were  expanded  during  the  year  to  include  some  work 
on  herbicides.    The  toxicology  of  delrad  for  control  of  algae  in 
ponds,  lakes,  and  tanks  was  determined  and  delrad  was  found  safe. 
The  toxicology  of  pentachlorophenol  was  determined  so  as  to  know 
the  symptoms  and  lesions  produced  by  this  commonly  used  cotton 


-23- 


defoliant.    It  was  shown  that  this  method  of  defoliation  of  cotton 
did  not  cause  the  cottonseed  cake  and  meal  to  "become  poisonous 
for  sheep.    The  acute  toxicity  for  sheep  was  determined  for  nine 
relatively  ne\j  and  promising  insecticides. 

Plans 

The  toxicology  studies  \t±11  "be  continued  to  determine  additional 
information  on  insecticides  now  approved  and  used.    Surgical  op- 
erations will  be  performed  to  collect  abdominal  fat  for  residue 
studies  on  the  sheep  being  fed  for  toxicology  studies.  New, 
promising  insecticides  will  be  studied  for  toxicity. 

Publications 

The  Acute  Toxicity  of  Chlorinated  Hydrocarbon  and  Organic 
Phosphorus  Insecticides  to  Livestock.    R,  D,  Radeleff,  G.  T. 
VJoodard,  W.  J.  Nickerson,  and  R.  C,  Bushland.    Tech.  Bui.  1122, 
U.  S.  Dept.  of  Agriculture,  November  1955. 

Toxicological  Problems  in  the  Use  of  Systemic  Insecticides. 
R.  D.  Radeleff  and  G.  T.  Woodard.    Jour.  Economic  Entomology, 
Vol.         No.  1,  pp.  89-91,  February  195^. 

The  Past,  Present,  and  Future  of  Systemic  Parasiticides. 

R.  D.  Radeleff  and  G.  T.  Woodard.    Veterinaiy  Medicine,  Vol.  5I, 

No.  k,  pp.  152-15^4-,  April  1956. 

3.    Vibriosis  of  Sheep  ARS-ADP 

Work  \TQ.s  initiated  on  vibriosis  of  sheep  at  Beltsville,  Maryland, 
and  in  cooperation  with  the  Montana,  Utah,  and  Colorado  Agr,  Expt, 
Stas.    Virgin  ewes  bred  to  rams  infected  with  pathogenic  Vibrio 
conceived  and  lambed  normally  as  did  the  control  virgin  ewes  bred 
to  non- infected  rams.    A  group  of  the  above  ewes  bred  to  non- 
infected  rams  were  fed  infective  ground  placenta,  vaginal  dis- 
charges, and  fetal  tissues  during  the  first  part  of  their  fifth 
month  of  pregnancy.    Of  these  ewes,  7^  percent  aborted  as  a  result 
of  Vibrio  infection  on  an  average  of  12. U  days  follo-^Ting  feeding. 
Pregnant  ewes  also  aborted  when  given  intravenous  injections  of 
either  sheep  or  cattle  strains  of  pathogenic  Vibrio.  Similar 
experiments,  were  conducted  using  catalase-negative  and  H2S  positive 
Vibrio  which  are  considered  nonpathogenic.    Virgin  ewes  bred  to 
rams  infected  -vTith  nonpathogenic  Vibrio  conceived  and  lambed 
normally  as  did  the  controls  bred  to  non-infected  rams.  Pregnant 
ewes  either  aborted  or  gave  birth  to  abnormally  weak  lambs  when 
given  intrauterine  injections  of  1  cco  nonpathogenic  Vibrio  suspensions. 
Ewes  3  sind  k  months  pregnant  given  heavy  cultural  suspensions  orally 
gave  birth  to  normal  lambs  at  term. 


Two  groups  of  ewes,  one  fed  infected  tissues  and  the  other  that 
had  aborted,  in  1955,  were  rehred  to  normal  rams  in  195^.    A  control 
group  of  normal  susceptible  ewes  were  also  bred  to  clean  rams  at 
the  same  time.    All  were  exposed  to  Vibi-io  infection  during  the 
early  part  of  the  fifth  month  of  pregnancy  by  feeding  ground 
placentas,  exudates,  and  intestines  from  aborted  fetuses.  Less 
than  10  percent  of  the  two  previously  infected  groups  of  ewes  lost 
their  lambs;  whereas,  76  percent  of  the  controls  lost  their  lambs. 
This  strongly  indicates  that  ewes  develop  and  maintain  a  high  de- 
gree of  immunity  for  at  least  one  year  following  infection. 

Preputial  cultures  were  made  of  rams  from  herds  with,  and  without, 
a  history  of  vibrionic  abortions o    Of  1088  rams  sampled,  cultures 
of  the  nonpathogenic  type  of  Vibrio  were  isolated  from  92.  A 
serological  study  of  the  nonpathogenic  type  of  Vibrio  indicates 
that  it  does  not  cross -agglutinate  with  positive  sera  from  animals 
sensitized  to  the  pathogenic  type  of  Vibrio.    Further  serological 
studies  indicate  that  it  may  be  similar  to  the  nonpathogenic  type 
of  Vibrio  coirmonly  found  in  bulls.    The  pathological  strains  of 
Vibrio  isolated  from  sheep  have  been  classified  into  serological 
groups  by  cross -agglutination  reactions  made  with  whole  culture 
antigens.    Preliminary  work  on  cross -a:gglutination  tests  with  these 
strains  indicates  that  they  may  be  serologically  similar  to  some 
pathogenic  strains  found  in  cattle. 

Plans 

Work  is  being  continued  to  determine  the  sources  of  pathogenic 
Vibrio  infection  in  sheep  and  the  relationship  betx/een  Vibrio  iso- 
lated from  cattle  and  sheep. 

Bluetongue  in  Sheep  •  ■  ARS-ADP 

Research  has  been  conducted  at  the  Denver  Animal  Disease  Research 
Laboratory  to  determine  the  presence  of  bluetongue  virus  and  the 
antigenic  type  in  the  blood  or  tissue  of  sheep  and  cattle  in  the 
various  States.    Finding  a  place  to  obtain  sheep  that  were  sus- 
ceptible to  bluetongue  made  it  possible  to  conduct  a  great  number 
of  tests  and  to  make  more  bluetongue  virus  isolations. 

Sheep  blood  samples  were  received  from  Arizona,  California,  Colo- 
rado, Indiana,  Louisiana,  Missouri,  New  Mexico,  Oklahoma,  and  Texas; 
representing  outbrealcs  of  suspected  bluetongue  in       flocks.  The 
virus  was  isolated  for  the  first  time  from  the  blood  of  sheep  in 
New  Mexico  and  Oklahoma.    Test  by  inoculation  of  susceptible  sheep 
with  the  sheep  blood  samples  from  Indiana  and  Louisiana  were  nega- 
tive for  virus  isolations.    Reported  infections  of  bluetongue  in 
two  flocks  of  sheep  in  western  Minnesota  were  investigated  and 
found  to  be  negative. 
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Eight  bluetongue  virus  isolates  have  been  adapted  to  chicken  em- 
bryos.   Other  tests  for  virus  adaption  are  in  progress.    The  serum 
neutralization  test  has  been  conducted  on  chicken  embryos  to  deter- 
mine the  presence  of  specific  antibodies  in  the  blood  of  sheep  to 
kno-^m  bluetongue  virus.    It  will  be  necessary  to  continue  the  studies 
to  determine  the  true  value  of  the  test. 

Plans 

Examinations  will  be  continued  to  determine  the  presence  of  blue- 
tongue virus  and  the  antigenic  type  in  the  blood  or  tissue  of  sheep 
and  cattle  in  the  various  states.    Work  vi3J.  be  continued  to  deter- 
mine the  diagnostic  value  of  a  serum  neiitralization  test  conducted 
on  chick  embryos  for  the  presence  of  specific  antibodies  in  the 
blood  of  sheep  to  known  bluetongue  virus. 

Resistance  to  Intestinal  Threadworms  in  Lambs  ARS-AI2P 

Lambs  acquired  a  marked  resistance  to  small  intestinal  threadworms 
as  a  result  of  a  light,  relatively  harmless  infection.    The  pre- 
viously exposed  lambs  withstood  an  attack  of  sufficient  magnitude 
to  injure  seriously,  or  cause  death  of  lambs  of  similar  age  and 
breed,  previously  unexposed  to  these  pests.    Intestinal  thread- 
worms are  widespread  among  sheep  and  seriously  injure  the  young 
animals.    They  normally  enter  the  body  of  the  lamb  by  boring  through 
the  intact  skin,  and  cause  hemorrhages  of  the  lungs,  diarrhea, 
anemia,  reduced  feed  consumption  and  retarded  growth.    ;They  are 
most  common  in  lambs  kept  in  pens.    Since  threadworms  are  not  easily 
controlled  by  sanitation  or  treatment,  immunization  offers  promise 
of  a  means  of  combatting  these  pests  and  circumventing  losses  caused 
by  them. 

Plans 

This  work  is  being  continued. 

Publications  .        .  / 

Preliminary  Report  of  Experimental  Strong;^^loidiasis  in  Lambs. 
J.  H.  Turner.    Proc.  Helminthol.  Soc,  22:132-133.  1955- 

Pe3-leted  Feeds  Help  Overcome  Injurious  Effects  of  Parasitism  in 
Lambs  ARS-ADP 

Weanling  lambs  on  pelleted  feed  (coop.  New  Mexico  Agr.  Expt.  Sta.) 
resisted  the  injurious  effects  of  the  common  stomach  worm  better 
than  lambs  of  similar  age  and  breed  fed  alfalfa  hay.    The  pellets 
were  prepared  for  fattening  range  lambs.    The  different  feed  con- 
stituents they  contained  were  better  balanced  than  those  in  alfalfa 
hay.    Apparently  the  better  balanced  feed  enabled  the  lambs  eating 
it  to  overcome  to  a  great  extent  the  anemia  and  other  devitalizing 
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effects  of  the  parasites  they  harbored.    This  was  evident  from  the 
fact  that  the  lambs  on  the  well-balanced  feed  gained  ^4-  poimds  more 
per  animal^  harbored  fewer  parasites,  and  showed  milder  symptoms 
than  those  on  hay  feed.    In  addition,  they  wasted  less  feed  than 
the  alfalfa- fed  ones. 

Plans 

The  investigations  are  being  continued. 
Publications 

Effect  of  Two  Rations,  Differing  Primarily  in  Protein,  Carbohydrates, 
and  Crude  Fiber  Content,  on  Experimental  Haemonchosis  in  Lambs. 
K.  C.  Kates  and  G.  I,  Wilson.    Jour.  Parasitol.,  kl{6)  Sect.  2:^3. 
1955. 

7«    Parasites  Adversely  Affect  the  Physiology  of  Lambs  ARS-ADP 

Lambs  experimentally  infected  (coop.  North  Dakota  Agr.  Expt.  Sta.) 
with  the  more  common  intestinal  parasites  were  unable  to  utilize 
fullythe  protein  content  of  a  good  ration,  maintain  adequate  hemo- 
globin, phosphorous  and  red-blood  cell  levels,  essential  for  growth. 
Other  changes  included  alterations  in  serum  protein  types,  changes 
in  water  content  of  the  droppings  without  a  corresponding  change  in 
water  consumption,  and  changes  in  sugar  content  of  the  blood.  The 
findings  may  pave  the  way  to  a  more  rational  approach  than  is  now 
available  to  overcoming  the  devitalizing  effects  of  parasitism  and 
make  possible  material  savings  in  costs  of  production. 

Plan 


This  work  is  being  continued. 

^*    Inferior  Weight  Gains  Made  by  Lambs  Grazed  with  Cattle  ARS-ADP 

At  Auburn,  Alabama,  lambs  grazed  with  cattle  made  inferior  weight 
gains  because  they  acquired  heavy  loads  of  bovine  strains  of  ruminant 
roundworms.    Two  types  of  parasites  were  involved,  one  occurring  in 
the  stomach  and  the  other  in  the  intestine.    The  wor]^  was  undertaken 
because  of  a  revival  of  interest  in  sheep  production  in  the  Southeast. 
The  findings  point  up  the  danger  of  grazing  sheep  \n.th  cattle,  or 
allowing  sheep  to  graze  on  pastures  previously  used  by  cattle. 

Plan 


The  work  is  being  continued. 
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9 .    Phenothiazine-Resistant  Strains  of  Sheep  Parasites  Discovered  ARS-ADP 

'^^TtiQ  occurence  of  phenothiazine-resistant  strains  of  internal  para- 
sites has  been  observed  in  a  flock  of  sheep  (ccop.  Kentucky  Agr. 
Expt.  Sta.)  maintained  continuously  on  a  regimen  of  periodic  drench- 
ing and  free-choice  administration  of  the  drug  for  10  yeaxs.  From 
2  to  ^  times  more  phanothiazine  is  now  required  in  low-level  regimens 
to  depress  egg  production  by  the  parasites  and  inhibit  development 
of  the  larvae  than  was  formerly  required.    Moreover^  in  specific 
trials  with  the  common  stomach  worm,  from  U  to  8  times  more  drug 
was  required  to  inhibit  development  of  the  larvae  than  is  the  case 
with  normal  strains.    Although  the  findings  require  further  con- 
firmation, they  point  up  the  need  for  a  thorough  investigation  of 
drug  resistance  among  worm  parasites  of  sheep. 

Plans 

Work  is  being  continued. 

10.  Cause  of  Wasting  Disease  of  Lambs  Identified  ARS-ADP 

Outbreaks  of  a  severe  wasting  disease  of  sheep  in  the  West  (coop. 
Montana  Agr.  Expt.  Sta.)  were  traced  to  one  of  the  intestinal  round- 
worms, known  as  Nematodirus  spathiger.    This  is  the  hardiest  of  the 
loiown  intestinal  worms  affecting  sheep.    Observations  showed  that 
about  85  percent  of  the  eggs  and  nearly  half  the  larvae  of  these 
pests,  which  were  exposed  on  the  gro-md  in  the  fall,  were  still  alive 
the  following  spring.  .  During  the  period  of  exposure,  the  egg  and 
larvae  were  subjected  to  temperatures  as  low  as  -35°F»^  before  the 
ground  became  covered  -^^.th  snow.    During  the  summer  months,  however, 
many  of  the  larvae  were  killed,  presumably  by  simlight,  high  tempera- 
tures and  dryness. 

Plans 

The  work  is  being  continued  to  discover  effective  methods  of  con- 
trolling the  parasites  in  order  to  prevent  infection  of  lambs  and 
circumvent  losses  of  production  that  result  from  the  infections. 

11.  Injurious  Roundworm  Parasite  of  Range  Lambs  in  Nebraska 
Identified  ^  ARS-ADP 

Evidence  (coop.  Nebraska  Agr,  Expt.  Sta.)  indicates  that  one  of 
the  numeirous  intestinal  roundworms  that  infect-  sheep  in  the  area 
may  be  more  injurious  to  early  lambs  than  any  of  the  others.  This 
parasite  is  known  as  Nematodirus  spathiger.    Infections  of  this  para- 
site become  intense  in  lambs  before  most  other  parasites  are  acquired 
by  them.    The  marked  ability  of  the  larvae  of  Nematodirus  to  survive 
overwinter  in  far  greater  numbers  than  larvae  of  other  roundworm 
parasites  of  sheep,  appears  to  be  responsible  for  the  early,  devas- 
tating infections  encountered  in  lambs  in  the  area. 
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Plans 

Work  aimed  at  development  of  methods  for  circmventing  losses 
occasioned  by  this  parasite  is  continuing, 

^2.    Life  History  of  Fringed  Tapevzorm  Still  Unsolved  ARS-ADP 

Despite  extensive  trials  (coop.  New  Mexico  Agr,  Ejcpt.  Sta. )  the 
manner  in  which  sheep  become  infected  with  the  fringed  tapeworm  has 
not  been  solved.    This  tapeworm  is  widespread  in  western  range  sheep 
and  certain  wild  iruninants.    The  young  tapeworms  invade  the  bile 
passages  of  the  liver,  damage  the  walls,  and  necessitate  .  costly 
trimming  at  slaughter  to  remove  the  worms  and  associated  lesions • 
This  year  large  numbers  of  ants  collected  near  pens  used  for  housing 
infected  sheep,  springtails  (small  insects),  and  biting  lice  of  sheep 
were  fed  to  lambs  with  nagative  results.    The  springtails  and  lice 
had  been  experimentally  fed  the  tapex^orm  eggs.    Rabbits  were  fed  egg 
capsules  from  the  droppings  of  infected  sheep,  and  their  droppings 
were  fed  to  lambs  with  negative  results,    Appairantly  the  life  cycle 
of  the  fringed  tapewom  of  sheep  does  not  follow  the  same  pattern  as 
that  of  related  tapeworms,  which  utilize  certain  insects  as  the  inter- 
mediate host. 

Plans 

The  work  is  being  continued, 

13 .    Poisons  Produced  by  Coccidial  Parasites  ARS-ADP 

Progress  is  being  made  (coop.  North  Dakota  Agr.  Expt.  Sta. )  in  the 
search  for  information  on  how  parasites  adversely  affect  the  health 
of  lambs  and  increase  production  costs.    In  work  on  coccidiosis, 
poisonous  substances  (toxins)  were  found  in  the  gut  of  lambs  that 
failed  to  survive  a  severe  attack  of  this  disease.    The  affected 
animals  lost  weight,  and  shortly   before  death  became  dx*owsy,  partially 
paralyzed,  and  breathed  with  difficulty.    Rabbits  injected  with  the 
toxins  exhibited  the  same  symptoms  and  died  within  a  few  hours,  Coc- 
cidiosis of  varying  degrees  of  severity  occurs  in  lambs  pratically 
everywhere.    The  finding  of  toxins  in  severely  affected  animals  may 
point  the  way  to  an  understanding  of  the  manner  in  which  those  para- 
sites interfere  with  the  health  of  lambs. 

Plans 


These  investigations  are  being  continued. 
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1^.    Inflammation  of  Intestines  Caused  by  - Coccidial  Parasites  ARS-ADP 

Studies  to  determine  the  life  history  of  coccidial  parasites  of 
sheep  and  the  manner  hy  -which  the  parasites  injure  lambs  were  con- 
tinued at  Beltsville.    A  type  of  these  parasites  (Eimeria  intracata) 
heretofore  considered  more  or  less  harmless  vas  used.    Young  lambs 
became  sick  within  about  2  weeks  following  experimental  infection, 
failed  to  eat,  and  lost  weight.    The  intestine  of  animals  so  affected 
was  inflamed,  and  swollen  with  fluid  in  the  tissues.    The  parasites 
did  not  cause  bleeding  of  the  intestine  as  is  Imown  to  be  the  case 
with  ceirbain  other  types.    Lambs  that  survived  a  severe  infection 
began  shedding  the  transmitting  stages  (oocysts)  of  .the  parasites  about 
23  days  after  infection. 

Plans 

The  work  is  being  continued. 

15.  Strength  of  Lindane  Dips  Decreased  by  Successive  Dippings  "  ARS-ADP 

In  work  at  Albuquerque,  New  Mexico,  lindane  emulsion  dips  were  found 
to  lose  their  strength  by  successive  passage  of  sheep  through  the 
fluid.    After  dipping  12  sheep  in  a  vat  containing  O.06  percent 
lindane,  the  concentration  of  active  ingredient  was  reduced  one-half; 
after  dipping       sheep,  the  amount  of  active  ingredient  was  reduced 
to  alu^st    zero.      It  is  not  known  whether  dips  prepared  with  wettable 
powder  are  depleted  to  a  significant  degree,  but  the  current  practice 
of  dipping  in  suspensions  and  emulsions,  instead  of  the  usual  solu- 
tions, requires  special  study  in  the  light  of  this  finding. 

:  Plans 

Work  on  this  and  other  aspects  of  the  project  is  projected. 

16.  New  Insecticide  for  Lice  and  Ticks  ARS-ADP 

Investigations  at  Albuquerque,  New  Mexico,  showed  that  sheep  ticks 
and  lice  can  be  readily  destroyed  by  proper  applications  of  Malathion, 
an  organic  phosphate  of  low  toxicity  to  mammals  when  us.ed  in  concen- 
trations required  to  destroy  external  parasites.    This  chemical  may 
warrant  a  more  prominent  place  among  the  reliable  treatments. 

Plans 

Work  is  being  continued  to  evaluate  the  usefulness  of  Malathion  in 
controlling  these  pests. 


-30- 

17.    Rabbits  a  New  Host  of  Common  Scab  Mite  of  Sheep 


ARS-ADP 


Investigations  at  Albuquerque,  Nev  Mexico,  showed  that  the  mites 
that  cause  common  scab  in  sheep,  Psoroptes  equi  ovis,  can  be  suc- 
cessftilly  established  on  clean  laboratory  rabbits,  producing  ex- 
tensive lesions.    This  finding,  following  upon  the  evidence  of  ready 
cross-transmission  of  scab  mites  between  cattle  and  sheep,  raises 
significant  questions  about  possible  reservoir  hosts  of  these  para- 
sites.   Use  of  the  rabbit,  however,  provides  an  economic  means  of 
more  intensive  study  of  the  disease,  including  the  natviral  mode  of 
transmission,  methods  of  treatment,  and  control  measures. 

Plans 

Work  is  being  continued, 
RAJVTGE  MAJNJAGEMENT  AND  IKPROVEI^NT 

1.    Grazing  Management  of  Native  Range  FS-RMR 

Grazing  management  research  on  forest  and  related  ranges  in  the 
West  and  South  aims  to  determine  optimum  intensities,  seasons,  and 
systems  of  grazing  and  livestock  handling  practices  for  efficient 
use  and  high  sustained  production  of  the  forage  resource, 

Alpine  and  subalpine  sheep  ranges  are  as  productive  as  most  lower 
elevation  ranges  in  Colorado  and  adjoining  States.    These  ranges 
were  generally  found  to  have  good  ground  cover  but  variable  produc- 
tivity.   Annual  production  of  herbage  palatable  to  sheep  was  as 
high  as  1,1^+6  pounds  per  acre  on  the  best  "meadow  sites"  and  up  to 
581  pounds  per  acre  on  some  well-drained  slopes.    On  lower- elevation 
ranges  in  the  pine  zone  of  Colorado,  production  of  palatable  grass 
and  sedge  herbage  has  averaged  between  50O  and  70O  pounds  per  acre 
in  grassland  parks,  and  between  200  and  3OO  pounds  in  open  timber. 

Contrary  to  the  prevailing  condition  on  the  2  million  acres  of  aspen- 
type  ranges  in  the  Intermountain  region,  the  forage  production  poten- 
tial has  been  foimd  to  be  higher  in  openings  than  beneath  the  aspen 
canopy.    As  a  rule,  existing  vegetation  of  the  numerous  openings  is 
sparser  and  shorter  and  has  a  smaller  proportion  of  desirable  forage 
species  than  vegetation  beneath  the  aspen.    By  planting  desirable 
native  species  on  the  two  kinds  of  sites  in  Utah,  it  was  shown  that 
the  currently  prevailing  situation  results  from  the  tendency  of 
cattle,  and  sheep  to  a  lesser  extent,  to  graze  more  heavily  in 
openings  than  within  aspen  stands.    These  results  provide  an  addi- 
tional basis  for  judging  range  condition  in  the  aspen  type;  for  good 
condition,  forage  production  in  openings  should  be  at  least  as  good 
as  under  the  trees. 


Plans 


Research  to  develop  iinproved  grazing  management  practices  on  forest 
and  related  ranges  of  the  West  should  be  expanded.    There  are  ex- 
tensive areas  tot  which  suitable  practices  have  not  yet  been 
developed  for  managing  livestock  grazing  to  assure  maxium  produc- 
tion of  forage  and  livestock  consistent  with  maintenance  of  good 
watershed  cover  and  other  values  of  these  lands.    Current  effort 
on  sheep  range  is  particularly  meager.    (See  Proposals  for  Committee 
Consideration) . 

Publications 

Comparisons  of  protected  and  Girazed  Mountain  Rangelands  in  South- 
western Montana.    Anthony  B,  Evanko  and  R,  A,  Peterson.  Ecology 
36(1):  71-82.  1955. 

Grazing  Season  Determined  by  Forage  Maturity.    Richard  S.  Driscoll. 
Greg.  Cattleman  4(2): 6^  13-15^  1955- 

Plant  Vigor  as  a  Criterion  of  Range  Condition.    L.  R,  Short  and 
E.  J,  Woolfolk.  Jour.  Range  Mangt.  9(2):  66-69.  1956 

Grazing  Capacity  of  V7iregrass-Pine  Ranges  of  Georgia,  L.  K.  Halls, 
0.  M.  Hale,  and  B.  L.  Sovithwell.  Georgia  Agr.  Expt.  Sta.  Tech.  B\il. 
N.  S,  2.    38  pp.  1956. 

Grazing  Management  of  Seeded  Rangelands  FS-RMR 

Determination  of  optimum  intensities  and  systems  of  grazing  for 
seeded  forest  and  related  ranges,  and  development  of  efficient 
procedures  for  using  these  ranges  in  connection  with  native  range 
are  objectives  of  this  research. 

A  10-year  sheep  grazing  study  near  Ephraim, ' Utah,  has  provided  valuable 
criteria  for  efficient  management  of  crested  wheatgrass  as  spring- 
fall  sheep  range.    Grazing  for  a  6-week  period  in  the  spring,  and 
about  2  weeks  in  the  fall,  with  average  utilization  of  71  percent 
of  the  herbage,  during  the  first  7  years  resulted  in  greater  forage 
yields  and  sheep  gains  per  acre  than  heavier  grazing  (88  percent), 
and  was  essentially  e^ual  to  a  lighter  degree  of  use  '(59  percent) 
in  these  respects.    Under  the  heaviest  rate  of  grazing  during  the 
first  7  years  the  centers  of  crested  wheatgrass  clumps  died,  the 
remaining  clumps  were  smaller  and  5  times  as  much  low-value  Russian- 
thistle  came  in  as  under  the  two  lighter  intensities.    After  10 
years,  crested  wheatgrass  has  been  virtually  eliminated  and  re- 
placed by  bulbous  bluegrass  and  weeds  on  the  ranges  receiving  the 
'heaviest  grazing  use.    Under  the  lighter  grazing  rates  a  gradual 
decadence  is  associated  with  increasing  age  of  the  stands  and  there 
is  some  indication  the  ^new  plants  of  crested  wheatgrass  may  be  unable 
to  become  established  in  competition  with  the  bulbous  bluegrass. 
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In  a  study  of  grazing  management  of  seeded  grasses  at  the  U.  S. 
Sheep  Expt.  Sta.  (coop.  APH  and  Idaho  Agr,  Expt.  Sta. )  intermediate^ 
pubescent.  Fairway  and  Standrad  Crested  and  hluestem  wheatgrass 
produced  more  forage  than  Russian  wildrye  and  Siberian,  tall, 
thickspike  and  bluebunch  wheatgrass*    The  first  four  species  were 
more  palatable  to  sheep  for  spring  grazing  than  the  last  six. 

Plans 

Research  on  management  of  seeded  ranges  will  be  continued. 

Control  of  Undesirable  Range  Plants  with  Fire  and  Grazing 
Management  FS-RMR 

Determining  the  place  of  fire  and  grazing  management  in  controlling 
undesirable  plants  of  forest  and  related  ranges,  the  conditions 
responsible  for  increases  of  such  plants,  and  the  kind  of  manage- 
ment required  to  prevent  re-invasion  following  contx-ol  by  any  method 
are  objectives  of  research  in  this  project. 

Early  results  at  Desert  Experimental  Range  in  Utah  indicate  that 
spread  of  halogeton  can  be  suppressed  \diere  desei*t-shrub  winter 
ranges  used  by  sheep  in  the  winter  are  maintained  in  good  condition. 
Halogeton  planted  on  ranges  where  about  half  of  the  key  forage 
species  had  been  utilized  each  year  since  1935  spread  only  8  feet 
from  original  plantings  between  195^  and  1955.    In  contrast,  where 
utilization  had  been  two-thirds  or  more,  the  spread  was  kO  feet. 

On  semidesert  grass -shrub  ranges  in  southern  Arizona,  burroweed  was 
almost  completely  killed  by  prescribed  burning  twice,  three  years 
apart.    Prescribed  burning  was  not  effective  in  controlling  cholla 
cactus  species  because  surviving  joints  broke  off,  fell  to  the 
ground  and  started  new  plants.    On  chaparral  mountain  range  in 
central  Arizona  pointleaf  manzanita  was  killed  by  a  single  bum; 
desert  ceanothus,  hollyleaf  buckthorn,  and  skunkbush  were  largely 
killed  by  burning  2  years  in  succession;  but  control  of  shrub  live- 
oak  was  infective.    Prescribed  burning  for  juniper  control  in  the 
Southwest  appears  to  be  most  feasible  where  stands  are  dense  and 
where  alligator  juniper,  which  sprouts  profusely,  is  not  present. 
More  detailed  prescription  of  the  use  of  fire  and  conditions  under 
which  juniper  burning  is  practical  or  feasible  is  needed  before 
large-scale  work  can  be  undertaken*    Tests  in  Arizona  (coop.  Arizona 
Agr.  Expt.  Sta.  and  Bureau  of  Indian  Affairs)  have  shown  the  juniper 
control  may  treble  forage  production,  but  natural  recovery  to  maxi- 
mum production  may  require  10  years  or  longer. 

Eradication  of  sagebrush  by  burning  resulted  in  a  greater  increase 
in  range  forage  available  to  sheep  than  control  by  railing  or  spray- 
ing in  the  third  year  of  comparisons  at  the  U.  S.  Sheep  Expt.  Sta. 
(coop,  APH  and  Idaho  Agr.  Expt.  Sta.),    On  sprayed  and  railed  areas. 
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considerable  forage  was  unavaiiabld    to  sheep  because  of  standing 
shrubs.    Burning  retarded  grass  recovery  by  initial  reduction  in 
vigor,  but  markedly  favored  increases  of  perennial  forbs  that  are 
valuable  oh  spring  sheep,  range  as  compared  to  other  methods  of 
control,  ■ 

The  importance  of  considering  all  plants  on  the  range  in  planning 
improvement  by  spraying  with  2,U-D  for  sagebrush  control  is  em- 
phasized by  studies,  conducted  near  the  U.  S,  Sheep  Expt.  Sta.  (coop. 
APH).    Several  desirable  forbs  and  shrubs  of  particular  importance 
for  sheep  and  game  grazing  were  found  to  be  killed  along  with  sagebrush. 
Similar  results  have  been  found  in  the  Bighorn  Mountains  in  Wyoming 
where  spraying  with  caused  a  2/3  reduction  in  forb  production. 

Plans 

This  research  will  be  continued. 
Publications 

Juniper  Control  as  a  Range-Improvement  Practice  in  Central  Arizona. 
Joseph  F,  Arnold.    Ranch  Day,  Jornada  Experimental  Range,  Las  Cruces, 
Hew  Mexico.  1955=7-10a.    1955.  (processed) 

The  Effects  of  Prescribed  Burning  a  Grass  Shrub  Range  on  Burro'weed, 
Cholla,  Pricklypear,  Mesquite,  and  Other  Shrubs.    John  W.  Bohning. 
Ranch  Day,  Jornada  Experimental  Range,  Las  Cruces,  New  Mexico 
1955:11-13.  1955.  (Processed) 

Juniper  Control  Increases  Forage  Production  on  the  Poirt  Apache  Indian 
Reservation.  Joseph  F.  Arnold  and  L.  Schroeder.  Rocky  Mt.  Forest 
and  Range  Expt.  Sta.    Station  Paper  No.  I8,  35  pp.    1955.  (Processed) 

Livestockmame  Range  Use  Relations  -  FS-RMR 

Cooperative  studies  in  a  few  areas  of  the  West  are  providing  some 
of  the  information  urgently  needed  to  resolve  conflicting  interests 
and  successfully  integrate  management  of  big  game  with  livestock, 
and  to  rehabilitate  game  ranges. , 

Research  in  Utah  (coop.  Utah  Agr.  Expt,  Sta.  and  U.  S.  Fish  and 
Wildlife  Service),  shows  that  deer  and  sheep  compete  more  for  forage 
than  cattle  and  deer,  both  in  areas  grazed  and  choice  of  plants. 
On  Monroe  Mountain  about  80  percent  of  the  area  was  grazed  inten- 
sively by  both  deer  and  sheep.    On  summer  ranges  6  out  of  the  10 

^.species  most  prominent  in  either  sheep  or  deer  diets  were  also 
prominent  in  both,  the  chief  difference  being  much  greater  use  of 
grass  by  sheep.    Spring  diets  on  depleted  foothill  range  were  very 

,.gimilar,  consisting  chiefly  of  young  grass  and  browse.    In  late 
"fall,  browse  species,  grazed  by  sheep  were  the  same  as  those  preferred 


by  deer  in  winter.    On  deer- cattle  ranges  at  Oak  Creek^  heavy  grazing 
by  both  deer  and  cattle  occurred  on  l/5  of  the  summer  range  and  I/3 
of  the  winter  range.    In  summer^,  deer  fed  mainly  on  forbs  and  browse^ 
while  cattle  relied  mainly  on  grass  if  available.    Winter  food  of 
deer  was  mainly  browse.    Most  of  their  choice  browse  species  were 
used  somewhat  by  cattle  in  spring  and  fall,  but  deer  used  very  little 
of  the  cattle's  preferred  grasses  except  for  a  short  period  in  early 
spring. 

Successful  seeding  of  bitterbrush,  one  of  the  most  valuable  western 
browse  plants  for  big  game  as  well  as  for  sheep,  is  exacting.  Appro- 
priate depth  and  time  of  planting  have  been  found  to  vary  with  annual 
precipitation,  soils,  and  hazards  of  frost-heaving.    In  northeastern 
California,  (coop.  California  Agr.  Expt.  Sta.  and  U.  Se  Fish  and  V/ild- 
life  Service)  optimum  planting  depth  varied  from  about  sA-inch  where 
precipitation  and  soil  fertility  were  favorable  to  l-l/3-inches  where 
precipitation  was  lower  and  soils  poorer;  optimum  depths  were  slightly 
greater  for  spring  then  fall  seedings.    In  southwestern  Idaho  (coop. 
Idaho  Agr,.    Expt.  Sta. )  increasing  the  depth  of  planting  delayed  em- 
ergence in  the  spring  and  helped  avoid  losses  from  frost-heaving, 
but  also  decreased  emergence  of  seedlings.    Planting  U  to  8  seeds 
per  spot,  at  a  depth  of  1-l/if  inches,  gave  satisfactory  delay  and 
emergence.    Improvement  of  bitterbrush  seed  stock  through  selection, 
and  development  of  strains  that  sprout  after  burning  seems  promising. 
Studies,  where  sprouting  is  fairly  common,  showed  this  character  to 
be  influenced  both  by  genetic  and  environmental  factors.  Investiga- 
tions of  the  inheritance  and  morphology  of  sprouting  have  been  in- 
itiated (coop.  California  Agr.  Expt.  Sta,). 

Plans 

Research  in  this  important  field  \d.ll  be  continued  but  work  should 

be  intensified  and  expanded  (See  Proposals  for  Committee  Consideration), 

Publications 

Deer  and  Livestock  Relations  in  Utah.  Odell  Julander,  Utah  Acad.  Sci.; 
Arts  and  Letters  Proc.  32:202-203.  1955. 

Artificial  Revegetation  Studies  on  Depleted  Big-Game  Winter  Ranges 
in  Idaho.  Joseph  V.  Basile  and  Ralph  C.  Holmgren.  Job  Completion 
Reports,  Idaho  Fish  and  Game  Dept.,  23  pp.  1955  (Processed). 

Siprouting  of  Bitterbrush  (Purshia  tridentata)  Following  Bxaming 

or  Top  Removal.    James  P.  Blaisdell  and  Walter  F.  Mueggler.  Ecology 

37(2):  365-370.  1956. 

Competition  Between  Annuals  and  Young  Bitterbrush  (Purshia  tridentata) 
in  Idaho.    Ralph  C.  Holmgren.    Ecology  37(2):  370-377.  195^. 


Quick-Testing  Bitterbrush  Seed  Viability.  Eamor  C.  Nord.  Jour, 
Range  Mangt.  9(1) :193-19^«  195^. 
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Range  Plant  Investigations  .  FS-RMR 

Studies  of  distribution,  life  history,  ecological  and  physiologicsil 
requirements,  productivity,  forage  value  and  other  aspects  of  native 
and  introduced  plants  of  forest  and  related  ranges  are  a  basic  and 
integral  part  of  range  management  research. 

Studies  of  reproduction  and  establishment  characteristics  of  velvet 
mesquite  in  A^tizona  explain  the  pemicious  invasion  and  spread  of 
this  undesirable  shrub  in  semidesert  grasslands.    It  produces  an 
abundance  of  seed  which  under  certain  conditions  may  remain  viable 
50  years,  but  if  covered  by  soil  they  germinate  under  a  wide  range 
of  temperature  and  moisture  conditions.    Seeds  are  most  commonly 
disseminated  and  covered  by  livestock,  rodents  and  runoff  water. 
Seedlings  develop  rapidly  and  have  a  marked  resistance  to  drought. 
A  good  grass  cover  greatly  reduces  establishment  and. survival  of 
mesquite. seedlings  but  does  not  entirely  prevent  establishment  of 
seed  planted  by  rodents.    Good  grazing  practices  will  retard  mesqiiite 
spreeui  into  uninfested  grassland,  but  once  introduced  plants  reach 
seed-bearing  size,  the  population  will  increase — and  grasses  decrease 
until  artificial  control  measures  are  applied.    Burning  late  in  the 
spring  kills  small  mesquite  seedlings,  but  larger  plants  usually 
resprout. 


On  Bighorn  mountain  ranges  in  Wyoming,  herbage  growth  of  Idaho  fescue 
was  found  to  develop  at  a  consistent  rate  at  any  one  elevation,  but 
to  begin  successively  later  as  elevation  increased  from  7000  to  9500 
feet.    After  vigorous  growth  started,  plants  attained  maximiM  herbage 
weight  in  70  to  75  days;  then  weight  diminished  1  percent  per  "day 
for  2  weeks,  presumably  a  result  of  food  transfer  to  storage  orgems. 
Besides  being  the  dominant  grass  on  these  ranges,  Idaho  fescue  has 
been  found  to  be  highest  in  productivity,  protein  content,  and  pala- 
tab'ility.    In  descending,  order  of  protein  content  and  preference 
to  cattle,  important  associated  grasses  are:  big  bluegrass,  pumpelly 
brbme,'  slender  wheatgrass  and  subalpine  needlegrass. 

Plans 

■  Research  of  this,  nature  will  be  continued. 
Publications 

Reproduction  and  Establishment  of  Velvet  Mesquite  on  Semidesert 
Grassland.    George  E.  Glendening  and  Harold  H.  Paulsen,  Jr. 
USDA  Tech.  Bui.  1127,  October  I955. 

Rodent  Influences  on  Rangelands  FS-RMR 


Studies  at  a  few  locations  in  the  West  seek  to  determine  the  nature 
and  extent  of  rodent  influences  on  forage  production,  ecological 
trends,  and  soil  and  watershed  conditions  on  forest  and  related  ranges. 
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and  to  develop  criteria  for  determining  when  rodent  control  measures 
are  justified  in  practical  management. 

Results  on  seeded  mountain  rangelands  are  showing  that  pocket  gophers 
cause  serious  damage*    In  northern  Utah  (coop.  Utah  Agr,  Expt.  Sta. 
and  U,  So  Fish  and  Wildlife  Service)  stands  of  seeded  grasses  on  the 
brown  soil  phase  of  a  soil  type  yielded  76  percent  less  forage  over  a 
3-year  period  on  gopher-infested  areas  than  where  gophers  were  con- 
trolled.   On  the  grey  soil  phase  of  the  same  soil  type^  which  was  less 
heavily  infested  with  gophers,  the  reduction  in  yield  was  k2  percent. 
In  the  mountains  of  eastern  Oregon,  pocket  gophers  destroyed  30  per- 
cent of  the  seeded  stands  of  3  wheatgrasses,  and  8k  percent  of  the 
stand  of  tall  outgrass  hy  the  fifth  growing  season.    Gophers  were 
having  no  further  influence  on  old  plants  of  9-year-old  stands  of 
crested  wheatgrass  in  Oregon,  but  they  were  preventing  establishment 
of  young  plants  between  2^-^"  drill  rows  and  any  thickening  of  thin, 
stands.    A  comprehensive  study  of  pocket  gopher- rangeland  relations 
and  practical  methods  of  control  was  started  in  Colorado  in  1955 
(coop.  U.  S,  Fish  and  Wildlife  Service,  Colorado  Agr.  Expt.  Sta.  and 
Colorado  Cattlemen's  Association). 

Plans 

This  research  will  be  continued. 

Publications 

Relations  of  the  Dalles  Pocket  Gopher  to  Establishment  and  Maintenance 
of  Range  Grass  Plantings.    George  A.  Garrison  and  A.  W.  Moore. 
Jour.  Range  Mangt,  9{k):lQl'lQk,  I956. 

ECONOMICS  OF  PRODUCTION 

The  following  publications  were  issued  during  the  year: 

Southwestern  Sheep  Ranches — Organization,  Costs  and  Returns, 
1914.0- 5!^..    James  R.  Gray.    New  Mexico  Agr.  Expt,  Sta.  Research 
Report  ?• 

Labor  Structure  and  Labor  Problems — Utah  Sheep  Ranches,  1952-1953 • 
William  A.  Dehart  and  William  H.  Metzler.    Utah  Agr.  Expt.  Sta. 
Bulletin  378 « 

Farm  Flocks  of  Sheep  on  Irrigated  Farms  in  Montana.    D,  C.  Myrick. 
Montana  Agr,  Expt.  Sta.  Bulletin  512. 
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1.  Biting  Gnats  ARS-ENT 

Research  has  "been  initiated  on  a  small  biting  gnat_,  Culicoides 
variipennis,  which  is  a  likely  vector  of  hluetongue  disease  of,  sheep. 
In  order  to  obtain  information  on  its  life  cycle  and  to  have  a  source 
of  supply  of  the  various  stages  for  insecticide  and  disease  trans- 
mission experiments,,  methods  are  being  developed  for  rearing  the 
insect  in  the  laboratory,    A  colony  has  now  been  maintained  for 
several  generations.    The  larvae  are  reared  in  small  pans  contain- 
-       ing  fresh  cow  manure  mixed  with  soil  and  water.    At  75^  F.  the  life 
cycle  is  completed  in  about  30  days.    The  adult  gnats  are  caged 
over  a  rabbit* s  ear  and  readily  take  blood.    Several  feedings  are 
necessary  before  eggs  are  laid. 

Plans 

Continue  studies  on  the  biology  of  these  insects  and  develop  effec- 
tive and  safe  insecticides  to  control  them. 

Pub3J.cations 

Mosquitoes  and  Gnats  Affecting  Livestock.    A.  W.  Lindquist  and 
W.  C.  McDuffie.    USDA  Yearbook  of  Agriculture  195^. 

Insects  as  Livestock  Pests,    A.  W,  Lindquist,    Proc.  U2nd  Ann. 
Meeting  Chem.  Spec,    Mfrs.  Assn._,  1955,  pp.  1^5-1^. 

2.  Screw-Vform  Research  ARS-ENT 

•  -     The  successful  eradication  of  the  screw-worm  from  the  170-square-mile 
island  of  Curacao  by  the  systematic  release  of  adult  male  flies 
sterilized  by  atomic  irradiation  has  stimulated  interest  in  the 
use  of  this  method  for  the  possible  elimination  of  the  pest  in  the 
southeast.    The  State  of  Florida  provided  some  funds  to  assist  in 
the  research  to  determiiBS  the  feasibility  of  this  method  of  control 
on  the  mainland.    Good  progress  has  been  made  in  devising  facilities, 
techniques,  equipment,  a  lower  cost  breeding  medium,  and  procedures 
for  rearing  and  sterilizing  millions  of  flies  needed  in  an  eradica- 
tion program.    In  a  recent  trial  run,  one  million  flies  per  week 
were  produced  and  the  procedures  used  can  be  projected  to  a  plant 
fifty  times  larger.    Progress  has  been  made  in  developing  an  :arti- 
ficial  attractant  for  the  female  screw- worm  fly,,  but  much  more  re- 
search is  needed  before  a  substance  is  developed  which  will  supplant 
the  use  of  wounded  goats  for  evaluating  the  effects  of  released 
sterilized  flies  against  natural  populations. 

Plans 

Continue  research  on  development  of  economical  rearing  procedures, 
determinations  of  practical  airplane  swath  widths  for  release  of 
flies,  intervals  of  releases  of  flies,  and  attractants. 
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Publicatlon 

Screw-Worms  and  Fleece  Worms  Attacking  Livestock.         W,  Eddy  and 
R.  C,  Bushland.    USDA  Yearbook  of  Agriculture  19 56. 

3.    Lice  and  Ticks  ARS-MT 

&ADP 

Research  during  the  past  year  resulted  in  the  discovery  of  several 
promising  insecticides  for  the  control  of  lice  on  sheep  and  goats. 
In  large  scale  spray  tests  on  freshly  sheared  goats^  0.01  percent 
Diazinon  emulsion  and  0.1  percent  malathion  suspension  eradicated 
heavy  infestations  of  lice  and  prevented  reinfestation  for  several 
months o    No  evidence  of  toxicity  to  the  animals  was  noted  following 
treatment,  indicating  that  both  materials  may  be  used  safely  at 
these  concentrations. 

Plans 

Continue  research  on  the  development  of  more  effective  insecticides 
and  methods  of  application  for  the  control  of  sheep  and  goat  lice. 

Publications 

Lice  and  Keds  of  Sheep  and  Goats.    H.  0.  Peterson  and  R.  C.  Bushland, 

USDA  Yearbook  of  Agriculture  1956» 

Increasing   Productivity  of  Mountain  Meadows  ARS-SWC 

Combining  best  irrigation,  crop  management,  and  fertility  practices 
on  mountain  meadows  has  greatly  increased  their  productivity.  These 
improved  practices,  including  shifts  from  semi-continuous  to  inter- 
mittent irrigation,  one-cut  to  two-cut  harvesting,  and  the  use  of 
commercial  fertilizers,  particularly  nitrogen,  have  caused  marked 
changes  in  the  species  composition  of  mountain  meadows.  Grasses, 
particularly  smooth  brome,  have  increased,  clovers  have  essentially 
been  eliminated,  and  the  dendellon-weed  complex  has  decreased. 
Earlier  harvesting  of  meadows,  either  as  hay  or  pasture,  has  been 
shown  to  be  profitable  because  of  the  higher  protein  content  of  the 
forage.    Beef  cattle  used  to  evaluate  animal  productivity  of  the 
meadows  showed  a  beef  production  of  about  5^0  pounds  per  acre  with 
improved  practice  as  compared  to  about  3.80  pounds  per  acre  with 
normal  rancher  practice.    The  hay  and  pasture  producing  potential 
of  moimtain  meadow  lands  is  yet  to  be  realized,  but  the  present  re- 
search effort  is  pointing  the  way. 
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Quality  of  Lamb  Meat  Affected  "by  Breeding^  Feeding  and 


Management 


ARS-APH 


Additional  evidence  lii-s  been  obtained  that  lamb  carc&sses  and 
their  meat  characteri sties  continue  to  show  iii5)rovement  through 
breeding.    These  results  are  based  on  five  year's  data  on  lambs 
from  four  pure  breeds,  three  two-breed  crosses,  four  three-breed 
crosses,  four  four-breed  crosses  .and  some  triple  breed  inter- 
crosses.   All  the  meat  came  fi^om' ram  lambs  mirsed  on  their  mothers 
while  on  pasture.    The  lambs  were  slaughtered  when  they  reached  a 
final  weight  of  approximately  75  pounds.    Palatability  data  from 
lamb  leg  samples,  representing  the  various  breeds  and  crosses  in- 
dicated little  difference  in  the  quality  factors  of  intensity  and 
desirability  of  flavor  of  fat  and  lean.    The  purebreed  Southdowns 
were  the  most  tender,  but  this  was  lost  by  crossing.    Likewise  a3JL 
first  ci-oss  lambs  had  less  tender  roats  than  the  parent  purebred 
representatives. 

Plans 

Continue  at  present  level  in  breeding  studies.    Expand  research 
studies  on  those  important  quality  factors  of  yield,  composition, 
grade,  tenderness  and  palatability  as  affected  by  feeding,  manage- 
ment, age  and  sex. 


PROPOSALS  FOR 
COMMITTEE  CONSXPERATION 

PRODUCTION 

1.  Comprehensive  and  Coordinated  Investigations  on  Production  of 
Sheep  and  Utilization  of  Meat  and  Wool 

Initiate  and/or  expand  a  program  of  research  to  establish  the  com- 
plex relationships  and  interactions  between  genetic  and  environ- 
mental factors  such  as  breeds  of  sheep,  breeding  systems,  flock 
management  practices,  types  of  range,  feeding  regimens  or  levels 
of  nutrition,  climatic  conditions,  geographical  locations  and  other 
production  variables,  and  the  quality,  quantity  and  resulting  eco- 
nomic value  of  the  meat,  wool,  skins,  and  byproducts. 

The  work  should  be  initiated  at  various  geographic  locations  on 
genetically  stabilized  groups  of  sheep.    The  effects  of  genetic, 
environmental  and  nutritional  factors  on  important  traits  of  lamb 
and  wool  production  should  be  studied.    Initial  emphasis  should  be 
given  to  production  traits  of  body  and  fleece  and  to  a  detailed  in- 
vestigation of  qualities  of  wools  from  groups  of  sheep  maintained 
at  various  geographical  locations.    At  each  location  part  of  the 
group  should  be  on  feed  typical  of  the  area,  with  controls  at  all 
locations  fed  a  standard  normal  diet.    Production  traits  studied 
should  include  traits  such  as:    body  weight,  conformation,  fleece 
weight,  staple  and  fiber  length  and  crimp,  diameter,  handle,  and 
yield  of  clean  wool,  card  sliver,  top  and  noils.    The  wool  qualities 
to  be  investigated  in  detail  should  include:     color,  susceptibility 
to  yellowing  tensile  strength,  and  other  mechanical  properties,  and 
chemical  reactivity  to  bleaches,  dye-stuffs  and  other  processing 
chemicals. 

2.  Sheep  Breeding  Investigations 

Expand  work  on  breeding  methods  to  improve  the  efficiency  of  farm 
and  range  sheep.    Special  attention  should  be  given  in  the  Southern 
States  to  the  breeding  of  sheep  suited  to  the  early  production  of 
lambs  on  pasture,  and  in  other  farm  areas  to  sheep  developed  for 
maximum  production  of  lambs  and  wool  on  a  minimm  of  supplemental 
feeds.    New  work  should  be  undertaken  on  evaluation  of  methods  of 
line  combination  and  of  the  combinations  of  the  nmerous  lines  of 
range  sheep.    Work  on  means  of  increasing  improvement  of  sheep  by 
selection  and  also  for  prolificacy  should  be  expanded.    Such  under- 
takings in  sheep  breeding  research  are  needed  for  improvement  in 
the  quality  and  quantity  of  lamb  and  wool  production. 


3.    Ruminant  Bloat 

Basic  inyeatigations  should  he  expanded  on  this  important  prohlem 
which  coi^stitutes  a  serious  deterrent  to  greater  utilization  of 
high  productive  legume  pastures  and  to  the  use  of  the  better  grades 
•  of  .alfalfa. Jiay  in  some  areas.    Particular  eniphasis  should  be  placed 
^     on  intensive i studies  to  determine  the  physiological,  bacteriological, 
andipathologicsLl  characteristics  of  animals  bloating  under  natural 

•  conditions,^  so  that  field  bloat  can  be  correlated  mth  studies  on 

•  the  production  of  experimental  bloat.    Studies  on  the  physiology  of 
eructation  of  sheep  should  be  conipleted  and  studies  on  the  bacterio- 
logical aspects  of  bloating  in  sheep  should  be  initiated.  Work 
should  be  expanded  on  the  determination  of  the  chemical,  pharma- 
cological and  physiological  characteristics  of  legumes  and  hays  that 
cause  bloat,  and  detailed  studies  should  be  initiated  to  determine 
the  changes  in  all  knovn  and  suspected  p2X)perties  of  bloating  feeds 

as  reiLated  to  species  and  varieties,  age  of  plant,  dimnal  and  seasonal 
growth,  climatic  factors  and  plant  nutrition, 

k.    Efficiency  of  Feed  Utilization  by  Sheep 

.  Research  should  be  initiated  and/or  expanded  on  four  major  problems 
with  feed  utilization  by  sheep,     (l)  New  or  improved  methods  for  es- 
timating the  productive  value  of  coarse,  fibrous  feeds  for  sheep 
must  be  developed  so  that  feeeding  and  supplementation  progress  can 
be  built  around  the  use  of  cheaper  feeds  for  maintenance,  growth  and 
reproduction  of  breeding  animals.    Present  systems  of  evaluating 
feeds,  based  largely  on  digestion  studies,  overestimate  the  energy 
value  of  poorer  quality  roughages  as  coi]:5)ared  with  high  quality 
roughages  or  concentrates.    (2)  Additional  information  is  needed 
on  the  interrelationships  between  a  number  of  factors  such  as  physical 
balance  of  the  diet,  chemical  composition  of  the  feeds,  salivation, 
pH  of  ruminal  contents,  microbiol  activity  and  their  relationship  to 
efficiency  of  feed  utilization  and  the  development  of  acute  and  sub- 
acute -digestive  disorders  by  fattening  lambs,    (3)  Definite  informa- 

•  tion" is  needed  on  the  energy  requirements  for  maintenance,  for  various 
activities  such  as  grazing  or. waH^ing,  and  for  growth,  fattening, 
pregnancy  and  lactation.    Such  work  will  greatly  aid  in  the  develop- 
ment of  new  and  better  methods,  for  evaluation  of  the  productive 
energy  content  of  harvested  feeds,  pasture  and  range  forages,  V7hich 
are  directly  applicable  to  sheep,    (k)  Expansion  is  needed  In  work 

to  measure  the  efficiency  of  feed  utilization  of  breeds,  strains  and 
individual  sheep  to  determine . the  extent  to  which  efficiency  of  feed 
utilization  can  be  imrpoved  through  breeding. 

5.    Supplementary  Feeding  of  Range  Sheep. : 

Expemd  studies  to  develop  improved  supplementary  feeding  practices 
for  both  average  and  enErgency  range  conditions  in  the  Western  and 
Southern  Great  Plains  sections.    This  work  should  be  aimed  at  the 
maintenance  of  breeding  animals,  for  wool  production  and  for  the 
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growth  and  development  of  lambs.    Existing  information  on  the  kinds 
and  amount  of  supplementary  feeds  needed  for  various  classes  of 
sheep  is  entirely  inadequate.    The  amounts  and  kinds  of  supplement 
needed  will  undoubtedly  vary  from  area  to  area  according  to  the  type 
and  amount  of  range  forage  available  so  that  observations  will  be 
needed  from  a  number  of  representative  locations  and  under  emergency 
conditions  due  to  extended  drought  and  unusual  snowfall  in  the  im- 
portant range  areas.    Considerable  additional  work  will  have  to  be 
devoted  to  the  development  of  special  techniques  for  the  evaluation 
of  the  feed  value  of  range  forage  and  for  measuring  the  effects  of 
supplements. 

6.  Bacteriology  and  Metabolism  in  the  Rumen  of  Sheep 

Bacteriological  studies  with  sheep  should  be  expanded  to  (l)  deter- 
mine the  factors  that  support  a  beneficial  rumen  microflora  and 
(2)  deteiroine  the  factors  that  support  an  abnormal  or  harmful 
bacterial  population  in  the  rumen.    The  ability  of  sheep  and  other 
ruminants  to  utilize  roughage  depends  on  the  activity  of  micro- 
organisms in  the  rumen.    Preliminary  findings  that  certain  factors 
are  necessary  for  test  tube  cellulose  digestion  should  be  followed 
up  by  additional  bacteriological  studies  and  then  by  practical 
feeding  tests.    The  effect  of  a  number  of  factors  (trace  minerals, 
grass -juice  factors^  fatty  acide^  ill-defined    or  "unknown"  factors 
present  in  certain  feeds)  as  they  are  concerned  with  the  digestion 
and  utilization  of  roughage  should  be  explored  by  extensive  experi- 
mentation with  sheep.    Ceirtain  metabolic  activities  in  the  rumen, 
however,  are  not  beneficial  but  can  lead  to  enterotoxemia  and  other 
digestive  disorders  and  may  contribute  to  bloat.    The  effects  of 
factors,  such  as  diet  composition  and  level  of  feeding,  on  the  develop- 
ment of  an  abnormal  rumen  flora  should  be  determined. 

7.  In  Vitro  Rumen  Studies  Using  Radioactive  Tracers 

Further  research  should  be  carried  out  with  'the  "artificial  vxmen" 
technique  utilizing  radioisotopes  as  tracers  to  evaluate  the  effects 
of  various  dietary  factors  upon  microbial  synthesis.    A  major  portion 
of  the  dietary  nutrients  which  are  consumed  by  sheep  are  first  assimi- 
lated by  rumen  microorganisms  before  they  are  made  available  to  the 
animal.    As  a  result  of  microbial  synthesis  in  the  rumen,  high  quality 
protein  and  an  ample  supply  of  vitamins  may  be  made  available  to  sheep 
that  are  fed  rations  deficient  in  these  respects.    The  use  of  labeled 
sulfur  compounds  as  tracers  will  provide  an  extremely  sensitive  measure 
of  the  extent  to  which  a  labeled  nutrient  is  assimilated  by  the  micro- 
biota  and  will  have  a  further  advantage  in  that  it  will  be  possible 
to  determine  the  chemical  fom  in  which  roiioisotope  occurs  and  thus 
trace  the  metabolic  pathway  of  the  labeled  material. 


8 .    Methods  of  Management  for  Sheep  Production 


Expand  investigations  to  develop  more  efficient  methods  of  manage- 
ment for  sheep  production  both  on  farms  and  ranches.    Sheep  pro- 
ducers have  sometimes  "been  criticized  for  failing  to  increase  the 
efficiency  of  lamb  and  wool  production  in  recent  years.  Inter- 
relationships of  breed^  climatic  factors,  nutrition  ,  shelter,  pro- 
tection from  predatory  animals  and  methods  of  handling  need  to  be 
determined  in  regard  to  their  various  effects  on  efficiency  of  lamb 
and  wool  production.    Comparisons  of  fenced  versus  unfenced  or  herded 
i^ges  need  to  be  made  in  areas  where  sheep  herding  is  now  practiced. 
Comparison  of  sheep  grazing  alone  and  with  other  classes  of  livestock 
under  varying  conditions  needs  further  study. 

9.    Tissue  Culture  as  a  Tool  for  Fiber  Growth  Studies 

Initiate  research  in  tissue  culture  for  the  purpose  of  imitating  the 
grovrth  of  skin  and  vrool  under  conditions  where  succeeding  stages  of 
development  can  be  directly  observed.    Tissue  culture  as  a  tool  wo\ild 
help  to  establish  the  basic  principles  concerned  in  fiber  development 
and  gro^Tth.      It  is  also  by  this  means  that  the  exact  mode  of  pigment 
cell  appearance  and  development  could  be  followed.    Armed  with  this 
knowledge,  "the  problem  of  eliminating  black  fibers  from  wool  of  sheep 
could  then  be  efficiently  attacked.    Results  of  this  fundamental 
research  on  wool  could  have  \7ide  application  for  increasing  the 
efficiency  of  wool  production  and  for  improving  wool  quality, 

10.  Effect  of  Nutrition  of  Pregnant  E\res  on  the  Development  of  the 
Primary  and  Secondary  Fiber  FoJJLicles  in  the  Unborn  Lamb 

Research  should  be  initiated  to  determine  the  effect  of  protein  and 
other  dietary  factors  in  the  ration  of  the  pregnant  ewe  on  the  ini- 
tiation of  primary  and  secondary  fiber  follicles  in  the  fetal  lamb 
and  thus  on  the  ultimate  wool  production  of  the  offspring.    It  is 
known  that  nutrition  can  have  a  direct  effect  on  the  yield  and 
quality  of  wool  from  adult  sheep,  however,  very  little  is  known 
about  the  influence  of  nutrition  of  pregnant  ewes  on  the  ultimate 
wool  production  of  their  offspring. 

11.  Variability  of  Fiber  Length  in  Range  Fleeces  and  Resulting  Top 

Initiate  research  to  determine  variability  of  fiber  length  in  indi- 
vidual fleeces,  the  anatomical  and  physiological  bases  for  such 
variability,  and  the  extent  to  idiich  variability  in  fiber  length 
of  wool  tops  may  be  due  to  variability  within  and  between  fleeces, 
to  weak  fibers  or  breaks  in  the  wool,  and  to  damage  in  processing. 
The  results  of  this  research  will  provide  a  more  sound  basis  for 
improvement  of  wool. 


12.  The  Impojrbance  of  Crimp  in  Wool  Production         '  "  • 

Initiate  research  to  measure  staple  and  fiher  crijrrp,  to  determine 
the  effect  of  measurable  environmenteil  factory,  on,  crimp,  to  estimate 
its  heritability,  to  determine  its  relation  to  other  important  wool 
production  traits,  including  factors  involved  in  producing  high 
quality  top  and  yam.    This  research  will  help  determine  the  im- 
portance of  crimp  in  breeding  for  more  efficient  production  of  high 
quality  wool, 

13.  Influence  of  Production  Factors  on  the  Quality  and  Yield  of  Lamb 
Meat 


Expand  studies  on  the  influence  of  breeding,  age,  sex,  feeding, 
market  finish,  environment  and  other  production  factors  on  the 
quality  and  yield  of  lamb  meat.    Such  studies  on  yields  and  com- 
position of  edible  meat  in  carcases  and  cuts,  and  of  organoleptic 
characteristics  as  influenced  by  such  production  factors  are  urgently 
needed  to  assist  in  the  development  of  better  quality  lamb  meat  smd 
in  creating  a  greater  demand  on  the  part  of  the  consumer. 

Ik,    Poisonous  Plants 

Expand  studies  on  poisonous  plants  to  determine  the  role  of  a  number 
of  plants  as  the  direct  and  indirect  cause  of  sheep  losses.  There 
are  a  number  of  such  plants  in  the  Western  States  and  little  has 
been  done  on  poisonous  plants  for  sheep  in  Eastern  and  Southern 
States.    The  effects  of  herbicides  and  industrial  air  pollution  on 
making  some  plants  poisonous  need  investigation. 

15»    Variability  of  Fiber  Length  in  Grease  Wool  and  Resulting  Top 

Initiate  research  to  determine  variability  of  fiber  length  in  indi- 
vidual fleeces,  the  anatomical  and  physiological  bases  for  such 
variability,  and  the  extent  to  which  variability  in  fiber  length 
, of  wool  tops  may  be  due  to  variability  within  and  between  fleeces, 
or  to  weak  fibers  or  breaks,  in  the  wool.    Expand  work  to  determine 
the  changes  which  take  place  in  staple  and  fiber  length  in  scoured 

.  wool,  carded,  and  wool  top  to  facilitate  the  development  of  length 
specifications  for  the  different  grades.    The  results  of  this  research 
will  provide  a  more  sound  basis  for  improvement  of  wool  and  in  deter- 

.  !  mining  the  value  and  ut|,lity  of  wool. 

16.    Internal  Parasites  .^^  , 

%cgaxid  and  where  necessary  initiate  research  to  evaluate'  the  impact 
of  parasitism  on  the  economy  of  lamb  and  wool  production,  and  to 
develop  methods  for  preventing  or  minimizing  these  losses  by  control 
and  eradication.    Parasites  constitute  an  important  stress  factor 
that  endangers  health  and  therefore  increases  costs  of  production. 


It  has  "been  estimated  that  about  10  percent  of  production  costs 
each  year  goes  to  maintaining  parasite  infestations  in  flocks. 

In  some  areas  the  cost  of  parasitism  is  even  greater.  Attempts 
to  rejuvenate  and  maintain  sheep  production  in  parts  of  the  South 
are  being  thwarted  by  parasites.    There  are  several  recent  instances 
where  attempts  to  initiate  sheep  production  have  been  made  and  aban- 
doned because  of  the  ravages  of  parasitism  in  the  flocks.    There  are 
instances,  moreover,  where  tremendous    financial  losses  have  been 
sustained  by  feeders  in  the  Midwest  because  of  parasitism  in  feedlot 
lambs  brought  in  from  the  West  pyramided  \mder  feed  lot  conditions 
and  resulted  in  widespread  death  losses.    Parasites  thrive  best 
where  moisture  is  present,  such  as  on  heavily- stocked  pastures,  on 
which  there  is  good  natural  rainfall  or  which  are  irrigated^  Pastures 
are  constantly  being  improved  for  irrigation  and  stocked  rather 
heavily,  which  increases  the  hazard  of  parasitism  almost  in  direct 
proportion  to  the  degree  of  stocking. 

Unless  impeded,  -toe  toll  which  parasites  extract  from  the  income  of 
producers  will  continue  and  even  increase  each  year.    In  order  to 
meet  the  menace  of  parasitism  it  is  necessary  to  expand  the  work  to 
ascertain  basic  facts  regarding  such  factors  as:  (a)  The  impairment 
by  parasites  of  the  normal  physiology  and  growth  rate  of  affected 
biieep,  and  on  the  quality  of  carcasses  and  wool;  (b)  evaluating  the 
role  of  parasites  on  the  economy  of  sheep  production  on  irrigated 
pastures;  and  (c)  development  of  effective  preventive  and  curative 
treatments  and  practical  methods  of  administering  them. 

17.  Range  Grazing  Practices 

Expand  research  to  develop  grazing  practices  for  sheep  on  forest 
and  related  range lands  of  the  West,  which  will  improve  and  maintain 
forage  and  livestock  production  at  the  maximum  level  consistent 
\7ith  watershed  protection  and  other  values.    Additional  research 
in  range  plant  ecolo©r  and  physiology  is  needed  to  provide  an 
understanding  of  basic  management  requirements  for  favoring  desir- 
able range  plants  and  controlling  undesirable  ones.    Critical  and 
practical  criteria  for  judging  present  and  potential  productivity 
of  these  ranges  are  needed.    On  extensive  areas  present  range  pro- 
ductivity is  far  below  its  potential  and  the  needs  of  the  livestock 
industry.    Increased  research  is  needed  to  define  specific  require- 
ments and  grazing  practices  for  many  important  range  types  of  vsuLue 
for  sheep  grazing. 

18,  Game  Range  Management  and  Improvement 

Expand  research  on  forest  and  related  rangelands  to  develop  basic 
principles  and  practices  for  intelligently  integrating  game  and 
sheep  grazing,  and  for  restoring  and  maintaining  high  productivity 
on  depleted  game  range.    To  be  determined  for  important  range  types 
are:  (l)  Corapatability  and  competition  between  game,  sheep  and  cattle; 


(2)  requirements  of  browse  and  other  game  forage  plants  f\mdamental 
to  practicaJL  management;  (3)  proper  stocking  and  utilization  of 
game  range,  and  critical  and  practical  criteria  for  recognizing 
proper  use  and  evaluating  present  productivity  in  relation  to  the 
potential;  (k)  methods  for  restoring  productior^.  pf  game  forage 
through  seeding  or  other  practices;  (5)  effectsrjqf  "big  game  on 
sedimentation  and  other  watershed  factors.    Such  information  is 
critical-ly  needed  for  western  ranges  grazed  by  big  .jgame  or  game 
and  livestock.    Big  game  numbers  have  more  than  dp^ubled  during  the 
past  20  years  in  many  areas  and  present  grazing  capacity  of  deteri- 
orated ranges  falls  far  short  of  meeting  the  deman^k ,  Interest  by 
State  game  and  fish  departments  is  sufficient,  to^  -insure  strong  co- 
operation on  needed  studies, 

19.  Insect  Pests  of  Sheep 

Initiate  or  intensify  basic  and  applied  research  on  the  control 
of  insect  pests  and/or  vectors  of  diseases  of  sheep.    Very  little 
is  known  about  a  group  of  small  biting  gnats  (Culicoides)  which  are 
probably  vectors  of  blue-tongue  disease  of  sheep.    The  relationship 
of  these  and  other  insects  to  the  transmission  of  blue-tongue  and 
other  diseases  have  not  been  determined.    Research  is  needed  to 
develop  more  effective  insectidies  (spray  and  systemic)  to  control 
pests  of  sheep  such  as  lice,  ticks,  biting  flies, , screw-worm,  fleece 
worm,  and  bots. 

20.  Effect  of  Mineral  Interrelationships  in  Animal  Nutrition 

Expand  studies  on  mineral  interrelationships.!  in  animal  nutrition. 
The  ways  in  which  the  level  of  any  one  essential  element  present  in 
the  feed  effect  the  functioning  of  other  elements  are  not  well  es- 
tablished.   For  example  in  the  course  of^studies  of  the  effect  of 
high  levels  of  molybdenum  on  the  copper  status  of  the  animal,  the 
observation  was  made  that  a  sulfur  amino  acid  would  alleviate  the 
growth  retardation  produced  in  laboratory  animals.    This  and  related 
observations  point  to  the  need  for  studies  such  as  determination  of 
the  effect  of  varying  levels  of  molybdeniam  and  copper  to  determine 
how  these  elements  are  interrelated  in  the  metabolism  of  animals. 
Such  information  is  essential  for  an  understanding  of  nutrient  im- 
balancing  of  rations  by  mineral  elements. 

21.  Soil  and  Water  Management  Practices  for  Improvement  of  Rangeland 

To  initiate  research  on  soil  and  water  zsanagement  and  conservation 
practices  adapted  to  the  vast  expanse  of  rangeland  in  the  Western 
United  States.    This  research  should  be  geared  to  the  determination 
of  an  efficient  level  of  use  in  relation  to  erosion  control,  nm-off 
and  water  intake;  and  of  fertility  jr^equirements  in  relation  to  soil 
^    type,  moisture  availability  and  plant -species  for  various  range  areas. 
It  should  also  include  a  study  of  practices  related  to  stand  mainten- 
ance, seedbed  preparation  and  renovatioji.    The  possibility  of  reducing 
run-off  through  methods  such  as  pitting,  furrox/ing  or  terracing  shoxild 
be  determined. 


UTTLIZATION  AND  CONSUMER  USE  RESEARCH 
A.  CONSUMER-USE 

1.  Fabric  Properties  and  Servicea'biHty  ARS-CH 

A  conrpilation  of  research  data  on  fabric  quality  has  brought  together 
results  of  investigations  of  properties  and  serviceability  of  135^ 
different  household  and  clothing  fabrics  classified  under  26  cstte- 
gories.    Included  are  wool  and  part  wool  fabrics  of  flannel^  serge^ 
gabardine_,  blanketing,  and  upholstery.    The  data_,  selected  from 
studies  made  by  the  Department,  by  agricultural  experiment  stations, 
and  by  colleges  and  universities  engaged  in  textile  research,  furnish 
a  basis  for  recommending  acceptable  qualities  for  certain  fabrics, 
and  point  out  gaps  where  further  research  is  needed. 

Facts  on  present-day  fibers,  fabric  constructions,  and  finishes  have 
been  prepared  for  publication  to  provide  a  basis  for  consumer  edu- 
cation on  clothing  fabrics. 

2.  Usefulness  of  Experimental  Suitings  in  Work  Trousers  ARS-CH 

Until  laboratory  tests  for  durability  give  data  that  are  consistent 
with  results  of  actual  wear,  it  is  not  possible  to  predict  service- 
ability of  clothing  through  laboratory  tests  alone.    Serge  fabrics 
made  into  trousers,  -^Tom  until  the  wearers  considered  then  unsuit- 
able for  work,  still  retained  more  than  half  their  original  bursting 
strength.    Plans  are  being  made  to  study  the  data  statistically  in 
order  to  establish  a  relationship  between  visual  judgment  of  garment 
condition  at  different  stages  of  wear  and  the  residual  bursting 
strength  of  the  worn  fabric.    As  the  hours  of  wear  increased,  worn 
sections  of  the  trousers,  upon  microscopic  study,  revealed  an  in- 
crease in  the  total  nimiber  of  fiber  ends  per  inch  of  yarn  and  the 
ratio  of  damaged  to  undamaged  ends.    The  possibility  is  being  ex- 
plored of  using  this  measure  as  a  basis  of  comparison  of  laboratory 
and  actual  wear  abrasion. 

In  studies  to  determine  the  usefulness  of  mediim  and  coarse  domestic 
wools  for  utiliity  clothing,  six  experimental  whipcord  suitings  were 
used,  namely;    two  all-wool  fabrics,  one  made  from  6U's  and  the 
other  from  5^-58* s;  two  made  from  wool-nylon  blends,  $6  to  58's  and 
^8-50* s    and  two  from  wool- rayon  blends,  5^  to  58 's  and  i^•8-50's.  An 
equal  number  of  trousers  were  made  from  each  suiting.    U8-50's  wool, 
seldom  used  for  clothing,  when  blended  with  rayon  or  nylon,  produced 
fabrics  acceptable  to  truck  drivers  in  the  D.  C.  area  who  are  wearing 
the  trousers  as  a  part  of  a  serviceability  test.  Serviceability 
findings  to  date  indicate  the  possibility  of  using  the  coarse  itooI 
in  work  clothing.    During  four  winter  seasons, 1he  trousers  have  now 
reached  60  weeks  of  actual  wear  by  the  truck  drivers,  and  have  had 
60  dry-cleanings. 


Plans 


These  studies  will  "be  continued  \mtil  none  of  the  trousers  are 
acceptable  for  wear, 

3-    Disinfectants  for  Wool  Fabrics  ARS-CH 

Studies  are  continuing  of  the  efficacy  of  using  quaternary  nitrogen 
compounds  to  impart  bacteriostatic  properties  to  fabrics.  Direp- 
tions  commonly  furnished  for  use  of  the  agents  on  infants*  garments, 
bedding,  and  similar  articles,  specify  a  unit  weight  of  the  proijuct 
to  a  given  weight  of  fabric  with  no  indication  of  the  volume  of", 
water  to  use.    The  amounts  of  quaternary  removed  from  the  germicide 
solution  by  a  standard  sample  of  wool  fabric  varied  with  the  con- 
centration and  the  volume  of  germicide  solution  used.    However,  on 
subculturing  the  germicide-treated  wool  in  the  presence  of  Proteus 
mirabllis,  the  quaternary  only  partially  inhibited  the  test  organidm, 
regardless  of  the  ratios  of  the  concentrations  and  voliomes  used. 
This  failure  of  the  quaternary  to  render  the  wool  completely  bacterio- 
static may  be  explained  by  the  finding  that  only  a  very  small  amount 
(5  to  15  percent)  of  the  quaternary  desorbed  after  application  to  the 
fabric.    The  lack  of  bacteriostatic  effect  on  wool  is  in  contrast  to 
the  previously  rei>orted  efficacy  of  quaternaries  as  disinfectants 
for  wool.    The  results  have  been  published. 

Plans  ■  :: 

Research  with  germicides  will  continue  with  emphasis  on  the  use  of 
fluorides.  .  ' 

Publications 

The  Effect  of  Quaternary  Treatment  Under  Varied  Ratios  of  Weight- 
Volume-Concentration  on  the  Bacteriostatic  Propeirby  of  Fabrics. 
M.  T.  Goldsmith,  M.  A.  Latlief,  J.  L*  Friedl,  and  L,  S.  Stuart. 
Appl.  Microbiol,  h  (2):  91-9^.    March  I956. 

Properties  and  Serviceability  of  Selected  Household  and  Clothing  . 
Fabrics.    Bibliography  and  Review  of  Research  Findings  1928-1951, 
H.  M.  Fletcher  and  S.  H.  Roberts.    ATB  l^^-T.    May  1956.  '  - 

mA  AIID  IMPROVED  WOOL  PRODUCTS    •  "   "  . 

1.    Modification  of  Wool  to  Retard  Yelliywing  .  AR$-|jU 

The  wool  fiber  has  certain  recognized  deficiencies,  notable  among./,  ^ 
which  is  the  tendency '  towards  off-coloring,  particularly  yellovingj 
The  pr6^^iem  is  important  because  of  the  continuing  trend  to  light^'^ 
shade  fabrics  which  puts  a  premium  on  whiter  wools.    This  is  one 
reason  why  the  whiter  foreign  wools  have  been  preferred.  Yellowing 


of  i70ol  can  occur  from  several  causes.    Long  storage  of  raw  wool, 
especially  under  conditions  of  elevated  temperature  and  heat^  pro- 
motes yellowing.    Another  kind  of  yellowing  occurs  in  clean  wool 
and  is  noticed  especially  in  wools  exposed  to  light  for  extended 
periods.    Little  is  known  regarding  the  mechanism  of  these  yellowing 
reactions  and  what  steps  need  to  be  taken  for  their  control. 

(a)    Yellowing  Accelerated  by  Impurities  in  Grease  Wool  -  Previous 
results  described  the  discoloration  of  wools  by  heat  in  the  presence 
of  moisutre  and  the  promotion  of  such  discoloration  by  a  trace  con- 
stituent in  wool  suint,  identified  as  urocanic  acid^  a  known  com- 
ponent of  human  perspiration.  -iThis  acid  has  now  been  isolated  from 


suint  as  a  crystalline,  slight/soluble  salt,  thus  proving  its  presence 
in  suints,  and  further  studies  have  been  made  of  its  action  in  pro- 
moting the  yellowing  of  wool.    In  addition,  small  amounts  of  amino 
acids  (notably  cystine,  histidine,  and  tyrosine)  also  present  in 
suint  have  been  found  similarly  to  promote  yelloirlng  of  wool;  in 
fact  they  appear  somewhat  more  active  in  promoting  yellowing  than 
urocanic  acid.  , 


Efforts  next  will  be  directed  towards  more  complete  identification 
of  other  suint  constituents  that  may  be  involved  in  yellowing  of 
wool,  as  a  basis  for  developing  treatments  or  conditions  for  optimum 
storage  of  wool  to  minimize  such  discoloration. 

(b)  YelloiTing  Promoted  by  Light  -  Tetrabutyl  titanate  has  been  cited 
as  a  chemical-  agent  highly  effective  in  protecting  wool  against 
ye3-lowing  by  long  exposure  to  light.    The  titanate  treated  wools 
\7ithstand  many  days  of  severe  radiation  with  intense  light  without 
showing  signs  of  yellowing,  whereas  untreated  wools  become  yellow 
to  bro\m  under  similar  conditions.    The  titanate  treatment  is  not 
washfast  and  is  expensive  with  the  present  method  of  application^ 
but  the  study  of  the  protective  action  of  this  agent  is  valuable  in 
throwing  light  on  the  mechanism  of  inhibition  of  the  ye3J.owing  process. 
Present  findings  indicate  that  the  protective  action  of  the  titanate 
against  yellowing  is  due  to  the  generation  of  free  butoxy  radicals 
by  the  action  of  the  light  on  the  tetrabutyl  titanate  and  that  the 
presence  of  these  radicals  in  the  vicinity  of  the  light  sensitive 
centers  in  wool  blocks  the  yellowing  i*eaction. 


This  study  will  assist  in  further  work  aimed  to  develop  more  stable 
and  economical  treatments  for  protection  against  yellowing.  The 
work  will  consist  of  exploration  of  effects  of  additional  reagents 
and  treatments  on  wool  yelloi^ing  and  attempt  to  identify  reactive 
sites  in  wool  especially  susceptible  to  ye3-lo\7ing. 


Plans 


Plans 


-50. 

Chemical  Finishes  Designed  to  Protect  Wool  from  Strong  Acids, 
Alkalies  and  Bleaches  .  -'^  ~"  ARS-V/U 

Wool  is  often  required  to  withstand  severe  chemical  environments, 
which  degrade  the  fiber,  for  example,  exposure  to  strong  acids, 
caustics  and  bleaches.    It  Is  important  therefore,  that  attention 
be  given  to  finding  practical  finishing  treatments  for  wool  that 
will  enhance  its  stability,  particiilarly  in  view  of  the  fact  that 
resistance  to  degradation  by  such  chemical  environments  is  among 
the  principal  advantages  claimed  by  synthetic  fibers. 

(a)  Isocyanates  -  The  properties  of  wool  chemicaU^modified  with 
mono-  and  di-isocyanates  have  been  studied 'fn  'detail*    These  agents 
are  found  to  confer  a  remarkable  degree  of  pro-tection  against  fiber 
breakdown  by  acid,  and,  in  the  case  of  treatment^  with  di-isocyanates, 
against  degradation  by  caustics  and  bleaches.    CE'r^tments  with  these 
agents  are  also  effective  in  reducing  felting  shirinkage  in  laundering 
without  imparting  significant  alteration  in  handle,  wrinkle  resistance 
and  textile  strength;  but  for  complete  shrinkage  protection  a  consider- 
able uptake  is  required.    A  principal  disadvantage  of  the  present 
treatment  of  wool  \7ith  the  isocyanates  is  the  need  for  use  of  organic 
solvents,  an  operation  not  presently  commercially  attractive* 

Plans  -  '  ''" 

It  is  planned  to  attempt  a  modification  of  the  procedure  for  isocyanate 
treatment  that  will  permit  padding  onto  wool  from  a  water  solution. 
It  is  possible  that  an  economically  sound  treatment  may  be  developed 
for  some  applications  provided  thaf  th^  amoimts  of  isocyanates  re- 
quired are  not  excessive.    (These  substances  are  commercial  chemicals 
available  in  quantity. ) 

(b)  Azides  -  The  chemical  finishing  of  wools  with  diazides  has  been 
further  studied.    The  agents  used  were  specially  synthesized  and  in- 
clude a  series  of  diazides  covering  a  wide  range  in  molecular  size. 
These  agents  interact  chemically  with  wool  to  "vulcanize"  it,  that 
is,  to  tie  together  the  constituent  molecules  into  networks  and  thus 
inqrease  the  chemical  stability  of  wool.    By  usiiii  diazides  of  dif- 
fering molecular  sizes,  opportunity  is  ar^orded  to  find  the  most 
effective  molecular  size  of -the  treating  "agent  for  improving  wool 
propertie§>-  iT-.jct  is  foimd  that  the  smaller  sized  diazides  confer  a 
marked  degree  of  protection  against  acids,  caustics  and  bleaches, 
whereas  the  larger  sized  diazides  fail  to  confer  such  protection, 
even  though  their  rea.ction  tendencies  with  wool  are  similar. 

rplans  ; 

No  further  work  on  the  diazides  is  contemplatied  at  preseat  "because 
it  seems  probable  that  cost  and  availability  of  these  substances 
and  hazards  in  their  use  on  a  large  scale  will  prevent  commercial, 
application. 
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(c)  Bismaleimides  -  V/ork  on  these  agents  has  been  discontinued  for 
.the  present  in  favor  of  studies  of  treatments  of  wool  found  more 
effective  In  imparting  resistance  to  degradation  by  acids  and 
alkalies . 

(d)  Epoxides  -  The  chemiceil  finishing  of  wool  with  several  diepoxides 
has  been  further  studied.    In  general,  the  treated  wools  have  proper- 
ties similar  to  those  treated  with  the  diazides;  that  is,  increased 
stability  to  acids,  caustics  and  bleaches.    Also,  "Uie  treated  wool 

is  whiter.    The  diepoxide  treatment  has  the  advantage  over  the 
diazides  in  that  application  can  be  made  from  water  solution  using 
conventional  finishing  equipment. 

Plans 

It  is  planned  to  extend  studies  of  the  diepoxide  treatment  and  to 
consider  larger  scale  trials  of  the  most  promising  of  the  agents. 

Publications 

Crosslinking  of  Bovine  Serum  Albumin  and  Wool  Keratin.  J.  E.  Moore 
and  IJ.  H.  Ward.    Jour,  of  American  Chemical  Socity,  78,  2^4-1^,  I956, 

Chemical  Finishes  to  Impairt  Shrink-Resi stance  ARS-V/U 

An  ultimate  objective  of  wool  researches  is  the  production  of 
minimum-care  textile  apparel  items;  that  is,  wool  garments  which 
may  be  machine-washed,  tumble-dried,  and  require  a  minimum  of  press- 
ing or  other  services  before  reuse.    The  development  of  wools  having 
better  shrink-resistance  would  be  an  important  step  in  this  direction. 

(a)  Treatment  with  Polyimine-Polyepoxld-e  Mixtures  -  Among  various 
resin  finishing  agents  studied  during  the  past  year  for  imprating 
shrinkage  resistance  to  wool,  the  treatment  \n.th.  polyimine-poly- 
epoxide  mixtures  is  among  the  best.    This  treatment  can  be  applied 
by  padding  from  water  solution  using  conventionaJ.  equipuent^  With 
2  to  3  per  cent  uptake  shrinkage  is  eliminated.    The  treated  fabrics 
have  good  hand;  a  defect  in  this  respect  has  been  a  serious  drawback 
with  many  of  the  otfccr  resin  finishes  tested.    The  treated  fabrics 
have  not  lost  the  typical  water  repellancy  characteristic  of  un- 
treated wool  fabrics.    This  property  is  often  destroyed  in  chemical 
finishing  of  wool,  causing  -undesirable  "wicking"  of  water.    The  new- 
treatments  exhibit  excellent  fastness  to  repeated  laimderings. 

Plans 

In  view  of  the  apparent  advantages  of  the  polyimine-polyepoxide  and 
similar  treatments  for  control  of  laundering  shrinkage,  further 
evaluation  of  cost  and  practicability  of  processing  is  p3-anned  with 
pilot  plant  investigation  carried  out  on  the  most  promising  of  these 
treatments. 
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(b)  Modification  of  Wool  with  Chromium  Complexes  -  Chromium  complexes 
of  certain  fatty  acids^  and  particularly  the  perfluoro  fatty  acids 
have  been  found  to  impart  good  protection  against  fa"bric  shrinkage 
in  laimdering.    These  agents  can  be  applied  from  water  solution  and 
they  impart  a  high  degree  of  water  repellency.    A  disadvantage  with 
these  agents  is  the  light  green  color  imparted  to  the  wool^  but  this 
may  not  be  a  problem  in  cases  where  the  fabric  is  dyed  to  darker 
shades.    A  more  serious  disadvantage  of  these  agents  is  their  present 
relatively  high  cost.  ; 

Plans 

No  further  work  is  contempl^ited  at  present  on  these  chromium  complexes. 
COMPOSITIOK  AND  STRUCTURE  OF  THE  WOOL  FIBER 

1*    Structure  and  Stability  of  Wool  -  ARS-TO 

•      Because  quality  differences  in  wools  reflect  fiber  structural  and 
stability  differences^  it  is  vitally  important  to  gain  more  complete 
understanding  of  the  wool  fiber.    Modem  manufacture  demands  raw 
materials  of  uniform  qualities  and  objective  methods  for  distinguish- 
ing the  quality  differences.   ,  . 

The  isolation  of  two  kinds  of  spindle  cells  which  make  up  the  bi- 
lateral .  structure  of  the  wool  fiber  has  been  described.    The  two 
classes  of  cells  have  now  been  separated  from  a  number  of  wools  of 
varying  quality  and  from  mohair.    Continuing  exposure  to  acid  has 
been  shown  to  cause  systematic  changes  in .their  properties,  including 
chemical,  composition.    We  interpret  these  resulta.as  showing  a  rela- 
tively resistant  high-sulfur  protein  forming  a  sort  of  scaffolding 
or  reinforcing  material  in  both  segments  of  the  fiber. 

Plans  ■  ~r- 

This  work  is  being  continued  and  will  comprise  an  investigation  of 
•    ithe  composition  of  the  several  wool  structures  in  relation  to  fiber 
crimp,  and  other  iii^Jortant  properties.  ^ 

•  -        ■  •  ■ 

Publications 

Density  Gradient  Resolution  of.  Cortical  Cell  Fractions.    W,  H.  Ward 
and  J.  J.  Bartulovich.    Textile  Research  Journal,  25,899,  1955- 

•'Molecular  Kinetic  and  Chemical  Properties  of  Wool  Cortical  Cell 
Fractions*    V7.  H.  Ward  and  J,  J.  Bartulovich.    30th  National  Colloid 
Symposium,  Madison,  Wisconsin,  June  18-20,  I956.    Pages  5^-58« 

The  Heart  of  the  Wool  Fiber.    Harold  P.  Lundgren.    The  National 
Wool  Grower,  U6,  #1,  11, 'X956. 

To  Understand  Quality  Differences  -  Wool  Cells  Separated.    Harold  P. 
Lundgren.    The  National  \Jool  Grower,  U6,  ^fk,  20,  19 56. 
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Color  Evaluation  of  Domestic  Wools  ARS-W 

Work  has  been  initiated  on  development  of  an  objective  color  evalua- 
tion procedure  for  wool^  part  of  a  cooperative  research  project 
with  the  Marketing  Research  Division,  AMS,  which  is  conducting  a 
study  of  the  economic  importance  of  off-color  in  domestic  wools, 
and  \Tith  the  Livestock  Division,  AMS,  which  is  interested  in  color 
as  a  possible  factor  in  the  grading  of  wool. 

It  has  been  found  that  the  Gardner  Automatic  Color-Difference  Meter 
is  a  suitable  instrument  for  the  evaluation  of  wool  color. 

Color  measurements  have  been  carried  out  on  wool  tops  from  U6  lots 
selected  from  CCC  stored  stocks  to  represent  characteristic  wools 
from  various  wool  growing  areas  of  the  U.  S. 

Plans 

Further  measurements  will  be  made  on  scoured  wool,  carded  wool, 
noils,  skirtings,  and  core  borings  from  the  same  lots.  These 
samples  will  characterize  the  domestic  wool  clip  in  terms  of  color 
variation,  and  the  objective  measurements  obtained  will  serve  as 
the  basis  for  the  preparation  of  visual  color  comparators  for  the 
evaluation  of  off -color  characteristics ♦ 

Effect  on  Wool  Fiber  Properties  of  Environmental  Factors  in 

the  Production  of  Sheep  ARS-WU 

Plans 

Plans  are  being  perfected  for  a  comprehensive  investigations  (coop, 
APH)  of  fiber  qualities  of  wools  from  genetically  stabilized  groups 
of  sheep  maintained  at  several  geographic  locations.  These  studies 
will  get  under  way  as  soon  as  such  details  as  geographic  location, 
feeding  conditions  and  participation  of  State  Experimental  Stations 
have  been  settled.  Initial  studies  on  the  wool  samples  will  be 
devoted  largely  to  analysis  of  mechanical  and  color  characteristics. 

Mechanical  Properties  of  Natural  and  Modified  Wools  ARS-WU 

(a)  Effects  of  High  Energy  Radiation  Treatments  of  Wool  on  Its 
Mechanical  Properties 

In  view  of  the  increasing  number  of  reports  of  improved  strength 
obtained  in  synthetic  materials  as  the  result  of  radiation  treat- 
ments, further  examination  was  made  of  wools  treated  with  different 
types  and  degrees  of  radiation,  including  high  energy  electron  bom- 
bardment and  ultraviolet  radiation.    Although  no  cases  of  improved 
fiber  strength  were  observed,  the  experiments  indicate  the  possi- 
bility of  using  high  energy  radiation  to  promote  desirable  reactions 
in  wool  imder  radiation  conditions  which  do  not  degrade  fiber  prop- 
erties.   Preliminary  experiments  indicate  the  feasibility  of  utilizing 
irradiation  to  help  improve  the  binding  dyestuffs  or  chemical  finishes 
to  wool  so  that  they  are  washfast. 
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Plans 

The  foregoing  approach  requires  much  more  study,    (See  Proposeils 
for  Committee  Consideration) 

(b)  "Tender  Wools" 

Analyses  of  mechanical  properties  were  made  on  two  sets  of  wool 
fiber  samples  taken  from  a  shoulder  of  a  Rcmney  sheep.    The  first 
set  represented  6  months  groirth  on  a  normal  diet;  the  second  set 
represented  the  growth  for  a  similar  period  on  a  restricted  diet 
such  that  the  sheep  was  gradually  losing  weight,    A  period  of  six 
months  elapsed  between  the  sainple  growing  periods  so  that  both 
samples  were  grown  over  the  same  time  of  year. 

No  visual  differences  were  observed  in  fiber  crimp  in  the  wet-out 
scoured  samples,  but  the  "deficient"  wools  were  fo\md  to  be  15  per 
cent  finer  in  average  diameter  than  the  normal  wools  and  gave  ab- 
normal load-elongation  behavior.    The  load-elongation  curves  exhibit 
secondar(fy yield  points,  reflecting  regions  of  small  diameter,  or 
possibly,  weak  points  of  normal  diameter;  these  secondary  yield 
points  are  rarely  found  with  normal  wool.    It  appears  that  fluctua- 
tions of  stronger  and  weaker  sections  occur  along  the  length  of  the 
deficient  wools. 

Plans 

No  further  work  is  contemplated  during  the  coming  year. 

(c)  Wool  Structure  in  Relation  to  Fiber  Supercontraction 

A  study  has  been  made  of  the  influence  of  degree  of  supercontraction 
of  wool  fibers  on  the  energy  to  stretch  the  supercontracted  fibers. 
Supercontraction  is  a  spontaneous  shortening  in  length  of  the  wool 
fiber  which  occurs  when  wool  is  placed  in  isolutions  that  break  chemi- 
cal bonds.    It  is  important  as  an  index  of  fiber  soundness  and  of 
changes  due  to  physical  and  chemicaJL  treatments.    The  maximum  degree 
of  supercontraction  vzhich  can  occur  is  _about  ko  to  50  per  cent.  The 
shortened  fibers  remain  contracted  after  removal  from  the  chemical 
environment  and  washing  in  water.    It  has- been  found  that  the  energy 
required  to  stretch  these  fibers  30  per  cent  above  their  original 
length  varies  strikingly  with  degree  of  supercontraction.    At  first 
this  energy  fa3J.s  very  rapidly  as  the  amount  of  supercontraction  is 
increased  up  to  about  2  per  cent,  above  which  it  falls  slowly  as  the 
degree  of  supercontraction  is  increased  up  to  the  maximum.    The  be- 
havior suggests  that  at  least  two  sets  of  stabilizing  bonds  prevent 
the  wool  fiber  from  supercontracting  and  these  are  similar  in  natvire 
but  differ  in  the  ease  with  which  they  are  broken  by  chemical  reaction. 

Plans 

Make  further  study  of  the  supercontraction  process  which  may  throw 
light  on  subtle  structural  differences  in  wools  and  help  to  explain 
certain  textile  quality  differences. 
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(d)  Frictional  Properties  of  Wool  Fabrics 


The  instrument  which  analyzes  the  sound  produced  when  fabrics  are 
rubbed  has  been  further  in^roved  and  used  on  comparison  of  fabrics 
and  fabric  treatments.    Several  factors  affect  the  sound  produced 
by  a  given  fabric.    For  example,  the  wetting-out  of  a  wool  flannel 
shirting  material,  which  raises  the  nap,  decreases  the  sound  in- 
tensity.   Progressive  abrasion  of  the  flannel,  which  first  raises 
the  nap,  decreases  the  sound  intensity,  and  then  as  the  nap  is  worn 
do\m,  the  surface  friction  increases  and  the  sound  intensity  irjcreasese 

Plans 

Continue  work  on  measurement  of  frictional  properties  by  sound 
analyses  and  to  further  improve  techniques. 

5.  The  Role  of  Trace  I4inerals  in  the  Properties  of  Wools  ARS-WU 

A  research  contract  has  been  recently  initiated  at  the  University 
of  Wyoming  with  the  aim  to  determine  the  distribution  of  trace 
minerals  in  wools  from  selected  representative  geographical  areas 
of  the  Ur  S.  This  study  is  planned  to  show  what  mineral  elements, 
if  any,  are  of  practical  importance  in  determining  wool  qualities 
such  as  color,  and  to  show  how  clean  fiber  mineral  content  is  re- 
la.ted  to  the  mineral  contents  of  the  adhering  soil  and  grease. 

6,  Investigation  of  Specific  Dyes  and  Other  Stains  to  Reveal 
Differences  in  Wool  Structures  ARS-VJU 

(a)  Sodium  PJ.umbite 

Additional  work  has  been  done  using  sodium  plumbite  as  a  stain 
effected  in  revealing  differences  in  the  cortex  of  wool  fiber. 
It  is  found  that  the  rate  of  staining  by  this  agent  is  markedly 
different  for  wools  of  newborn  lambs;  the  birthcoats  of  twin 
Rambouillet  ram  and  ewe  lambs  were  studied  and  compared  with  wools 
of  similar  fineness  from  mature  Merino  and  Rambouillets.    The  re- 
sults indicate  that  a  test  based  on  plumbite  staining  might  be 
developed  to  differentiate  lamb*s  wool  from  wool  of  mature  sheep. 
Such  a  test  is  needed  by  the  wool  processing  industry'-. 

Plans 

Make  further  studies  of  plumbite  and  other  stains  for  characterizing 
wool  fiber  differences. 

(b)  Ninhydrin 

The  literature  reports  that  treatment  of  wool  with  ninhydrin,  an 
agent  which  gives  a  purple  stain  to  the  fiber,  results  in  new  prop- 
erties which  indicate  that  crosslinking  has  occurred,  that  is,  that 
the  constituent  molecules  are  tied  together  more  tiglitly.  Since 
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cros slinking  can  lead  to  iniproved  fiber  strength  and  stability, 
it  seemed  worthwhile  to  examine  this  reaction  fiarther;  and  the 
presence  of  the  stain  might  assist  in  identifying  the  parts  in  the 
fiber  involved.    It  was  found  that  the  treated  fibers  are  stiff er, 
both  wet  and  dry.    This  suggests  crosslinlcing  has  occurred,  but 
other  tests  fail  to  substantiate  this  contention. 

Plans 

No  further  work  with  this  stain  is  contemplated, 

7.  Force-Temperature  Analyses  and  the  Stability  of  Porpiolactone- 
Treated  Wool  Fibers  ARS-W 

Tests  were  made  of  the  variation  of  equilibrium  force  with  tempera- 
ture of  a  series  of  wools  treated  with  increasing  uptake  of  propio- 
lactone  resin.    As  the  amount  of  resin-  deposited  -t/ithin  the  fiber 
increases,  the  fiber  behavior  changes  progressively  from  that  typical 
of  a  normal  solid,  expanding  vlth  a  rise  in  temperature,  to  that  of 
a  rubberlike  material  contracting  with  increased  temperature.  To 
account  for  this  change  in  behavior  of  the  treated  wool  it  is  supposed 
that  the  resin  deposited  in  the  fiber  progressively  wedges  apart 
stabilizing  links  within  the  wool  fiber  to  produce  a  more  internally 
mobile  structure,  somewhat  like  rubber. 

The  greater  flexibility  of  propiolactone -treated  wools  is  a  property 
tending  to  increase  the  ease  of  felting.    Practical  use  of  j)ropio- 
lactone  in  the  industrial  felt  industry  has  been  delayed  because  of 
the  present  relatively  high  cost  of  this  chemical.    Recently  a  felt 
hat  company  has  expressed  interest  in  the  use  of  this  agent  for  im- 
proving the  felting  of  wool  for  possible  use  in  hats. 

Publications 

The  following  patents  on  propiolactone "  treatment,  assigned  to  the 
Secretary  of  Agriculture,  have  appeared; 

Beta-Propiolactone  Modification  of  Wool.    W,  Ge  .Rose  and  H,  P. 
Lundgrena    Patent  No.  2,717^19^^  September  6,  1955 

Control  of  Static  Electricity  with  Polymeric  beta  Propiolactone. 
H.  P.  Lundgren,  C.  Ho  Binkley  and  A.  S*  Yeiser,    Patent  Ncr. 
2,175>592,  August  16,  1955 

8,  Dielectric  Constant  of  Wool  at  Microwave  Frequencies  ARS-W 
This  work  was  concluded  and  the  following  publication  has  appeared: 
Publication; 

Microwave  Dielectric  Measurements  on  Single  Fibers.    J.  J.  Windle 
and  T.  M.,  Shaw,    Textile  Research  Journal,  25>  865-870  (1955) . 
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HOOL  BY-PROLUCTS  AND  V7ASTES 

1.    Treatment  of  Wool  Scouring  Wastes  ARS~W 

The  treatment  of  waste  3J.quor  from  "desuinted"  raw  wool  with  colloidal 
bentonite  has  been  investigated.    The  desulnting  operation  consists 
of  a  preliminat^'    cold  water  wash  of  raw  wool  to  remove  the  greater 
portion  of  the  water-soluble  impurities  and  dirt  before  the  major 
scouring  operation  with  soap  or  detergent  and  alkali  at  elevated 
temperatures.    The  desuinting  wastes  can  be  successfully  clarified 
by  treatment  with  0,05  -  0.2  per  cent  bentonite  based  on  volume  of 
waste.    The  exact  amount  of  bentonite  required  irLll  vary  depending 
upon  the  type  of  wool^  ratio  of  water  to  wool  employed  in  desuinting, 
and  the  grease  content  of  the  waste.    This  procedure  for  treating 
desuinting  waste  is  distinct  from  that  used  for  treating  soap-soda 
or  neutral  nonionic  scouring  wastes  requiring  acid  conditions  for 
successful  clarification.    The  clarified  suint  solution  which  is 
produced  has  been  found  to  have  useful  detergent  properties. 

Preliminary  laboratory  scouring  trials  indicate  the  possibility  of 
employing  bentonite- clarified  suint  solution  in  conjunction  with  the 
neutralj  nonionic  scouring  procedure  to  reduce  the  overall  consimption 
of  detergent*    It  appears  that  a  substantial  reduction  in  the  amount 
.  of  detergent,  as  much  as  50  per  cent,  is  possible  by  combining  a 
"suint  scour  in  the  second  bowl  with  a  nonionic  detergent  scour  in 
subsequent  bowls. 

Studies  have  also  been  carried  out  on  a  modified  acid  scouring  pro- 
cedure involving  the  use  of  bentonite  to  clarify  the  waste  liquor 
for  recirculation  to  the  scouring  process  since  the  clarified  liquors 
have  detergent  properties.    In  the  coagulation  procedure,  treatment 
^  of  the  acid  scouring  wastes  directly  with  bentonite  without  the 
further  addition  of  acid  gives  satisfactory  clarification.    The  de- 
gree of  clarification  and  rate  of  sedimentation  of  the  precipitate 
varies  considerably  with  the  type  of  nonionic  detergent  used  in 
scouring. 

..Among  a  number  of  nonionic  detergents  investigated,  the  non-aromatic 
ether  and  ester  types  show  acceptable  scouring  efficiency  and  appear 
to  be  promising  for  possible  use  in  a  process  involving  acid  scouring, 
treating  the  waste  with  bentonite,  and  reusing  the  clarified  liquors 
for  scouring.  An  undesirably  large  propoi*tion  of  detergent  has  been 
found  to  be  removed  -vrith  the  bentonite  under  certain  conditions. 
Means  are  now  being  sought  for  controlling  such  losses. 

Plans 

Continue  the  study  on  treatments  of  wastes  from  scouring  by  a  number 
of  nonionic  detergents  under  varying  conditions  of  acidity  and 
temperature . 


I 
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Publications 

Treatment  of  Wool  Scouring  Wastes  with  Colloidal  Bentonite. 
W.  Fong.    Textile  Research  Journal,  25,  99k-  lOCO,  1955. 

Run  Sheep  Run.    Industrial  and  Engineering  Chemistry  k7y  No.  12, 
9A,  1955,  Staff  V/riter. 

Wool  Scouring  Causes  Pollution  Problem.    The  National  Wool  Grower, 
U6,  NOo  5,  30,  1955,  Staff  Writer. 

2.    Wool  Grease  ARS-EU 

Norma3-ly,  when  lanolin  is  subjected  to  fractionation  by  treatment 
\7ith  urea,  about  6  -  S'^o  of  the  original  lanolin  combines  with  urea. 
The  material  recovered  after  decomposing  the  urea  is  a  hard  wax- 
like product.    From  the  remaining  portion  it  was  possible  to  obtain 
in  70^0  yield,  a  fraction  -vjhich  was  fluid  at  room  temperature.  Ex- 
periments on  .lanolin  were  conducted  to  determine  if  the  yields  and 
properties  of  these  fractions  could  be  improved  but  it  was  found 
that  they  were  increased  to  only  ll^o  with  no  appreciable  change 
in  properties  of  the  fractions  obtained. 

The  investigations  on  the  isolation  and  characterization  of  indi- 
vidual wool  wax  compounds  were  continued.    The  unsaponifiable 
portion  of  wool  grease  was  fractionated  by  varying  techniques  but 
the  distillation  data  gave  no  evidence  of  effective  separation. 

A  phase  of  the  work  dealing  with  chromatographic  trials  with  a 
sma3 1  hydrocarbon  fraction  is  being  discontinued. 

Several  preparations  of  low  ester  number  wool  wax  acids  have  been 
made  and  these  compounds  are  to  serve  as  starting  material  for 
metal  soap  investigations. 

Publications 

The  Sodium  Reduction  of  Wool  Wax.    Abner  Eisner,  John  T.  Scanlan 
and  Waldo  C,  Ault.    J,  A.  Oil  Chemists'   Soc.  32,  55^-8  (1955). 

Making  Compositions,    George  C.  LeCompte  and  Waldo  C,  Ault. 
U.  S,  Patent  2,735,780  (1956), 


I 


-59- 


PROPOSALS  FOR 
COMMITTEE  CONSIIERATION 

UTILIZATTON  AM)  CONSUMER  USE 

1.  Corrrprehenslve  and  Coordinated  Investigations  on  Production  of 
Sheep  and  Utilization  of  Meat  and  Wool. 

(See  Proposal  No.  1  under  PRODUCTION) 

2.  Mechanical  Processing  of  Chemically  Modified  Wools 

Initiate  research,  on  a  practical  pilot-plant  scale,  on  the  mechanical 
processing  characteristics  of  wools  pretreated  in  selected  ways,  for 
example  by  adjustment  of  pH  and  by  modifications  ^^hich  improve  chemi- 
cal stability  and  fiber  mechanical  properties,  to  assist  development 
of  improved  wool  textile  products  and  more  efficient  wool  manufactur- 
ing operations. 

3.  Wash-and-Wear  Wool  Garments  and  Furnishings 

Expand  research,  both  basic  and  pilot-plant,  to  develop  permanent  wool 
treatments  so  that  woolen  articles  such  as  suits,  slacks,  shirts, 
dresses,  skirts,  knitwear  and  household  furnishings,  can  be  washed, 
dried  and  re-used  in  the  home  \n.th  little  or  no  pressing  or  further 
servicing.    More  effective  treatments  iTOuld  be  developed  for  winkle- 
and  shrink-resistance  and  for  increased  permanence  of  pleats  and 
creases.    Such  an  accomplishment  would  be  a  big  step  in  the  direction 
of  establishing  wool  in  a  better  competitive  position  with  synthetic 
fibers . ; 

h.    Service  and  Protection  of  Wool  Containing  Items 

Expand  and  where  needed  initiate  laboratory  research  and  pilot  plant 
studies  to  develop  economical  wool  treatments  durable  to  use  for  dry- 
and  wet-cleaning,  that  give  adequate  resistance  to  soilage  and  water. 
•  Such  improved  treatments  are  of  utmost  importance  to  broadening  the 
utilization  of  wool  in  clothing,  upholsteiy,  floor  coverings,  and 
other  items.* 

5-    Methods  for  Carbonizing  VJool 

Initiate  research  to  develop  new  improved  procedures  for  carbonizing 
wool  for  more  effective  removal  of  vegetable  contaminating  matter. 
Current  processing  methods ' fail  to  remove  all  of  these  impurities  so 
that  it  becomes  necessary  frequently  to  pick  out  these  materials  by 
hand,  a  costly  operation.    These  studies  should  also  seek  \mys  to 
minimize  damage  to  wool  fibers  during  carbonizing  and  to  lower  pro- 
cessing costs.    Pilot-plant  studies  should  be  made  to  evaluate  the 
laboratory  researches  in  terms  of  carbonizing  effectiveness  and  the 
effects  of  such  treatm.ents  on  subsequent  operations  such  as  dyeing. 
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6.  Bleaching  Wool 

Initiate  a  research  program  to  develop  nev  or  improved  products 
and  procedures  for  "bleaching  wool,  with  the  investigations  partic- 
ularly directed  toward  making  possible  the  greater  utilization  of 
woo3.s  of  "vrLdely  varying  initial  color  and  condition  in  white  and 
pastel- colored  end-items.    These  studies  should  also  seek  ways  to 
minimize  damage  to  wool  during  bleaching  operations  and  to  lower 
the  processing  costs.    Pilot-plant  studies  should  be  made  to  evalu- 
ate the  laboratoiy  research  in  terms  of  bleaching  effectiveness  and 
the  effects  of  such  treatments  upon  subsequent  processes  to  produce 
durable  pastel  shades,  resistance  to  shrinkage  and  insect  damage, 
and  other  special  characteristics,  and  upon  the  efficiency  of  mill 
operations  such  as  combing,  carding,  and  spinning. 

7.  Wool  Felts  and  Felting  Methods 

Expand  research  to  develop  better  understanding  of  the  felting  pro- 
cess, seeking  ways  to  lower  processing  costs  and  to  prepare  felts 
having  greater  apparel  and  industrial  utility,  in  order  to  assist 
the  wool  felt  industry  maintain  its  competitive  position  in  the 
face  of  felts  now  made  from  synthetics  having  greater  chemical 
resistance,  heat  stability  and  resistance  to  insects  and  microorganisms, 

8.  Surface  and  Internal  Structure  of  Wool  and  Mohair 

Initiate  research  on  the  application  of  conventional  optical,  phase 
contrast,  and  electron  microscopy  to  wool  and  mohair  with  special 
attention  paid  to  the  study  of  the  mechanism  of  soiling  and  deposition 
of  chemical  finishes.    The  information  which  can  be  obtained  from 
the&e  investigations  is  urgently  needed  to  support  researches  in 
development  of  improved  wool  properties  <. 

9.  Crosslinkage  Formation  and  Stability  in  Wool  Fibers 

Expand  research  on  the  formation  and  stability  of  new  cross  links 
in  wool  fibers,  for  example,  by  making  use  of  new  techniques  for 
peptide  bond  syntheses.    The  information  that  might  be  obtained 
from  these  researches  would  be  invaliaable  in  guiding  further  devel- 
opment of  improved  wool  fiber  quality  and  stability. 

10.    Fastness  of  Wool  Chemical  Finishes  and  Dyestuffs 

Determine  whether  high  energy  radiation  treatments  can  be  used 
economically  to  improve  the  fastness  to  washing  and  to  sunlight  of 
chemical  finishes  and  dyestuffs.    Preliminary  tests  have  suggested 
that  firm  chemical  binding  of  agents  to  wool  may  be  achieved  by 
radiation  treatments  under  conditions  which  do  not  degrade  fiber 
quality,  but  much  further  work  will  be  necessary  in  order  to  deter- 
mine whether  the  radiation  treatment  can  be  made  of  practical  use. 


-61- 

11.    Chemical  Sizes  to  Increase  Wool  Processing  Efficiency 


Initiate  research '.i^o  develop  and  evaluate  new  chemical  agents 
having  properties  suitable  for  sizing  wool  yams  i-rith  the  aim  of 
reducing  warp  fiher  breakaige  and  increasing  weaving  efficiency,, 
thus  lowering  costs  of  processing  bo  that  wool  can  tetter  meet 
increasing  competition  in  the  textile  field., 
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Ao     COSTS  AND  EFF:rCIENCTEJ 


lo    Measiirements  and  Analysis  of  Changes  in  Margins  and  Costs  for 

Marketing  TextD-e""Froduct3'  AMS-KCC 

This  project  is  designed  to  show  changes  in  gross  margins  and  in 
items  of  cost  included  for  cotton^  wool,  and  other  texti3.es  and 
their  products  at  each  jjnportant  stage  in  the  marketing  procedure; 
to  indicate  the  relationship  of  these  margins  and  costs  to  such 
factors  as  kind  and  size  of  the  oper-ating  vmits^  methods  and  prac- 
tices of  operations^  and  facilities  and  equipment  used;  to  ascertain 
the  relative  importance^  from  the  vie-wpoint  of  costs ^  of  the  agencies, 
services,  equipment,  and  cost  items  involved;  and  to  indicate  means 
of  bringing  about  needed  adjustments. 

During  the  past  year  data  have  been  assembled  to  bring  up-to-date 
information  on  margins  and  costs  of  wholesale  and  retail  distribu- 
tion of  wool  and  other  textile  products.    These  data  show  that  in 
1955  gross  margins  for  wholesale  dry  goods  houses  averaged  about 
16  percent  of  net  sales  and  were  smaller  than  for  any  other  year*,, 
except  1953,  since  191-I-9.    Profits  also  averaged  smaller  in  1955 
than  for  any  other  year,  except  1953^  since  19^9 o    Gross  margi.ns 
for  department  and  speciality  stores  averaged  36-^  percent  of  net 
sales and  were  wider  than  for  any  other  year  since  1950 •  These 
margins  ranged  from  less  than  30  percent  of  net  sales  for  men's  work 
clothing  and  for  bedding  and  domestics  to  more  than  39  percent  for 
aprons  and  uniforms,  misses  coats  and  suj-ts,  maternity  dresses,  and 
handkerchiefs..    .    Net  profits  from  merchandising  operations  ranged 
from  less  than  30  percent  of  net  sales  for  stores  with  annual  sales 
of  less  than  1  million  dollars  to  h  percent  for  stores  with  annual 
sales  of  20  to  50  million  dollars.    Net  profits  after  Federal  income 
taxes  averaged  less  than  3  percent  of  net  sales. 

Plans 

Additional  data  need  to  be  assembled  and  more  detailed  analysis  made 
to  "bing  up  to  date  and  expand  the  information  on  margins  and  costs; 
to  show  the  factors  responsible  for  or  associated  with  changes  in 
these  margins  and  costs^;  and  to  indicate  means  of  increasing  efficiency 
reducing  costs,  and  expanding  market  outlets  for  cotton  and  wool. 
Data  from  the  census  of  manufacture  and  of  business  for  195^>  which 
are  becoming  available,  along  with  data  from  other  governmental  and 
private  sources,  will  supply  a  basis  for  substantial  expansion  in 
research  needed  relating  to  this  project, 

2.    Price  Risks  for  Wool  and  Wool  Products  and  Means  of  Reducing  Them 

This  study  was  designed  to  (l)  show  the  nature  and  extent  of  the  risks 
of  loss  and  possibilities  of  gain  from  changes  in  prices  of  wool,  wool 
top,  and  selected  wool  yams  and  fabrics;  (2)  ascertain  to  what  extent 


futures  tradiiig    and  alternative  means  afford  protection  by  reducing 
or  offsetting  the  risks  of  loss  from  price  changes  through  hedging  e^d. 
other  operations;  (3)  ind.icate  the  influence  of  various  factors  on 
the  spot-futures  price  relationships  and  protection  afforded  by  futxires 
as  hedges;  {k)  show  gains  and  lossss  from  transferring  hedges  and  from 
straddle  transactions;  (5)  indicate  the  effects  of  trading  in  futures 
on  fluctuations  in  spot  prices;  and  (6)  give  some  indications  of  the 
effects  of  futures  trading  and  other  stabilization  operations  on  the 
stabilities  and  level  of  wool  prices,  on  costs  of  marketing,  on  in- 
comes to  producers,  and  on  costs  to  c^c^nsumers. 

The  basic  data  have  been  assembled^  analyzed,  and  interpreted,  and 
the  results  prepared  for  publication.    The  results  show  that  losses 
and  gains  from  changes  in  prices  of  wool  over  relatively  short  periods 
are  sometimes  as  great  as  or  greater  than  total  costs  involved  in 
taking  wool  from  farms  and  ranches  and  deDdvering  it  to  topmakers  and 
mills.    The  corresponding  changes  in  prices  of  wool  tops,  yams,  and. 
fabrics  average  greater  than  those  for  wool.    Results  of  the  research 
indicate  that  large  proportions  of  the  losses  and  gains  from  changes 
in  prices  of  wool  and  v7ool  tops,  particularly  when  these  prices  were 
not  stabilized  by  Government  price  support  operations,  could  have 
been  offset,  and  other  costs  of  marketing  and  manufacturing  wool  and 
wool  products  could  have  been  reduced,  by  the  use  of  futures  markets 
for  hedging  and  for  other  purposes. 

Plans  ..  -   

With  the  publication  of  the  findings  this  project  iTill  be,  completed. 

Improvements  in  Handling  and  Prejparing  Wool- -at  VJarehouses-  AMS-MCC 

This  study  is  designed  to  supply  a  basis  for  imrproving  the  adequacy 
and  efficiency  of  warehouse  operations  and  related  services  for  wool 
by  assembling  and  analyzing  information  to  show  (l)  the  nature  and 
extent  of  the  handling,  preparing,  and  other  services  relating  to 
wool  at  warehouses  of  various  types  and  the  charages  or  costs  in- 
volved; and  (2)  the  influence  of  the  various  factors  on  the  adequacy 
and  efficiency  of  these  services  and  on.  their  benefits  and  costs. 
The  need  for  the  results  of  such  research  is  emphasized  by  the  fact 
that  domestic . wool  is  confronted  by  greatly  increased  competition 
from  we3J.-prepared  imported  wool -%nd  from  manmade  fibers  and  that 
improvements  in  the  adequacy  and  efficiency  of  the  warehouse  services 
appear  to  be  a  promising  means  of  strengthening  the  competitive 
position  of  our  wool. 

Progress  on  this  project  has  been  Jdmited  mainly  to  the  preparation 
of  plans. 

Plans 

To  resume  this  work  as  soon  as  adequate  personnel  can  be  obtained. 
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h.    Analysis  of  Efficiency  and  Costs  of  Manufacturing  Cotton  and 

Wool  Products_  AMS-KOC 

This  project  is  designed  to  discover  the  most  feasible  means  of  in- 
creasing the  efficiency  and  reducing  the  costs  of  the  services  rendered 
in  specified  segments  or  operations  of  the  cotton  and  wool  manufacture 
ing  industry.    The  research  would  in.volve  detailed  analyses  for  repre- 
sentative establishments  to  show  the  influence  of  the  various  factors 
on  the  efficiency  and  costs  of  specific  processes  under  actual  opera- 
ting conditions^  the  preparation  of  specifications  and  operating  costs 
for  low-cost  establishments  for  manufacturing  specified  products,  and 
the  use  of  the  results  shoi/n  under  actual  operating  conditions  and 
those  indicated  for  model  low-cost  units  to  indicate  the  most  feasible 
means  of  improvement o    This  research  would  need  to  be  developed  in 
cooperation  with  operators  in  the  Industry  and  with  the  assistance  of 
agencies  well  trained  in  cost  engineering  in  the  textile  industry. 
Because  industry  has  been  unwilling  to  cooperate_^  progress  on  this 
project  has  been  limited. 

Plans 

As  soon  as  needed  cooperation  from  representatives  of  the  industry 
can  be  obtained,  studies  relating  to  suitable  phases  of  processing 
or  manufacturing  operations  are  to  be  initiated, 

MARKET  DEVEI.X3PMENT 

1.    Women's  Opinions  of  Cotton  and  Other  Fibers  in  Selected  Items  I 
of  Clothing  AMS-MD 

This  study  brings  up  to  date  certain  information  col3.ected  in  19^6  on 
women's  preferences  for  fibers  in  15  selected  items  of  clothing. 
Although  the  study  is  primarily  focused  on  cotton,  certain  informa- 
tion is  available  on  wool  in  these  uses.    For  example,  wool  was  first 
preference  in  skirts  and  dresses  for  winter  wear.    A  final  report  has 
been  published.  , 

Publications 

Women's  Opinions  of  Fibers  in  Selected  Items  of  Clothing.  Pre-  J 
liminary  Summary  Report,  AMS-11,  Februaiy  1955*  ] 

2o    Women's  Uses  of  and  Preferences  for  Wool  and  Other  Fibers  in 

Selected  Items  of  Clothing,  Home  Sewing  and  Needlework  Crafts  .AMS-MD 

This  study  was  to  ascertain  ovnership  of  suits,  skirts,  and  sweaters 
by  females  l8  years  of  age  and  older^    Factors  governing  their  pur- 
chases, such  as  the  fiber  content  of  these  items,  preferences  for 
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f iters,  and  attitudes  associated  with  the • selection  of  these  items 
of  clothing^  were  surveyed  in  the  national  saniple  of  women*  A3.so, 
attitudes  -on  care  and  cleaning  of  these  garments  were  ascer^tained^ 
Other  information  was  obtained  Oi:i  sewing,  knitting,  and  other  needle- 
work crafts  in  the  home. 

The  intervj.ewing  and  analysis  phases  of  the  study  have  "been  completed. 
Final  reports  are  now  "being  prepared  for  publication,. 

Publications 


Women's  Attitudes  Toward  Wool  and  Other  Fibers  in  Suits,  Skirts, 
and  Sweaters*    Preliminary  Sunmary  Report,  PMS-ll^,  April  195<^e 

Use  Patterns  of  and  Preferences  for  Fabrics  and  Fibers  Among 
Automobile  Manut^acturers  AMS-MD 

This  study  obtained  data  on  the  volume  of  the  fabrics  and  fibers 
used  in  the  manufacture  of  passenger  cars  and  ascertained  manu- 
facturers' opinions  about  the  use  of  these  fabrics  and  fibers  as 
we3J.  as  their  expectations  as  to  what  will  be  used  in  the  future. 
The  study  covers  fibers  used  in  the  interior  trim  of  passenger  cars — 
cotton,  wool,  synthetic  fibers,  and  other  competing  materials „ 

This  study  is  a  follow-up  of  a  prior  study  conducted  in  1950«  The 
data  collection,  analysis,  3nd  preparation  of  the  final  report  have 
been  completed.    The  report  is  now  undergoing:  clearance. 

Fiber  Preferences  of  Teenage  Girls  for  Selected  Items  of 

Clothing  AMS-MD 

This  study  obtained  information  on  the  various  items  of  readymade 
clothing  owned  by  teenage  girls.    Fiber  conten:b  of  present  clothing 
items,  fiber  preferences,  and  attitudes  about  various  fibers  for 
clothing  were  obtained.    Also,  data  on  shopping  practices  and  on 
the  mother-daughter  relationship  in  selection  of~t-eenage  girls* 
wardrobes  were  obtained. 

Interviewing,  tabulation,  and  analysis  phases,  of  the  study  have  been 
completed.    The  final  report  is  now  being  prepared  for  publication. 

Publications  ■     :  ,^ 

Teenage  Girls  Discuss  Their  Wardrobes  and  Their  Attitudes  Toward 
Cotton  and  Other  Fibers.    Preliminary  Summary  Report,  AMS-90, 
March  1956. 

MeOi'-s  Uses  and  Preferences  Among  Selected  Items  of  Clothing  AMS-MD 

:This  study  is  similar  to  one  conducted  in  19^8  on  men's  preferences 
among  selected  items  of  clothing.    It  will  obtain  data  on  the  com- 
petitive position  of  cotton  in  relation-  to.  other  f  ibers  used  in 
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selected  items  of  men's  clothing  (summer  sport  suits^  slacks^  dress 
socks,  summer  suits^  robes^  and  Bermuda  shorts) •    This  information 
will  "bring  out  changes  since  ISkS.    In  addition,  data  on  shopping 
practices  and  attitudes  tovard  new  fibers  and  fiber  blends,  styles, 
and  colors  will  be  obtained.    Since  wool  is  an  important  fiber  for  m 
some  of  these  items,  information  as  to  its  use  and  consumers'  1 
opinions  about  wool  as  a  fiber  in  these  items  will  also .be  ascertained, 

A  contract  has  been  negotiated  with  a  commercial  market  research 
firm  for  this  survey.  Interviewing  is  scheduled  for  early  fall, 
1956. 

Consumer  Use  of  and  Preferences  for  Selected  Cuts  Of  Lamb  AMS-MD 

This  stidy  had  a  twofold  objective:  (1)  To  evaluate  consumer  prefer- 
ences for  and  attitudes  toward  fresh  lamb,  and  (2)  to  measure  the 
effects  of  promotional  activities  at  the  consumer  level  in  terms  of 
changes  in  both  over-all  and  specific  uses  of  lamb,  as  well  as  changes 
in  attitudes  and  opinions.    The  surveys  were  conducted  in  Cleveland, 
Ohio,  and  Sacramento,  California. 

A  report  of  the  Cleveland  study  covering  the  first  objective  was 
published.    Some  of  the  more  important  findings  are:  Almost  5  in  10 
homemakers  in  the  Cleveland  area  used  lamb  in  the  preceding  year  and 
approximately  1  in  6  boiight  lamb  during  the  week  preceding  the  inter- 
view.   Users  liked  larab  because  of  its  distinctive  flavor,  its  nutri- 
tive qualities,  its  lean  tender  texture,  the  ease  of  preparation, 
and  the  variety  it  adds  to  meals.    Users  disliked  lamb  because  of 
its  cost,  tough  greasy  texture,  strong  flavor,  and  its  odor  during 
cooking.    Preferred  cuts  of  lamb  were  chops  and  leg  of  lamb.  Non- 
users  mentioned  dislike  of  flavor  and  eating  habits  developed  in 
childhood  as  important  reasons  for  not  using  lamb. 

Plans 

The  Sacramento  study  covering  the  first  phase  has  also  been  com- 
pleted and  will  be  published  as  soon  as  the  results  of  the  second 
phase,  which  are  now  being  processed,  become  available.    The  second 
phase  of  the  Cleveland  study  iTiH  be  conducted  in  the  fall  of  I956, 

Publications 

Homemakers'  Preferences  for  Selected  Cuts  of  Lamb  in  Cleveland^ 
Ohio.    USDA  Marketing  Research  Report  NOc  113,  March  I956. 

Fiber  Preferences  in  Household  Textiles  AMS-MD 

The  planning  on  a  cons\3mer  use  and  preference  survey  regarding  the 
competitive  position  of  wool,  cotton,  and  other  fibers  in  household 
furnishings  has  been  initiated.    Segments  of  both  the  wool  and  cotton 
industries  have  suggested  the  need  for  a  survey  of  homemakers'  ex- 
perience with  and  preference  for  the  various  new  and  improved  fibers 


used  in  selected  household  textile  items.    Nev  f iters  contained 
in  blankets,  floor  coverings^  upholstery,  slipcover,  and  drapery 
fabrics  have  been  on  the  market  long  enough  for  a  consumer  dtudy 
to  yield  valuable  results. 

Consumer  attitudes  toward  and  preferences  for  various  fibers,  es- 
pecially the  new  fibers  used  in  household  textile  items,  are  help- 
ful to  laboratories  working  on  product  improvement  in  this  area* 

Plans 

— — — —  \ 

This  suvey  will  be  conducted  under  contract  vrLth  a  private  market- 
ing research  firm  and  interviewing  will  take  place  in  the  spring 
of  1957. 

Economic  Problems  Associated  with  Off -Color  VJool  AMS-MD 

The  economic  evaluation  of  coloration  defects  in  scoured  and  semi- 
processed  wools  was  begun  during  the  year.    Efforts  were  directed 
toward  measurement  of  the  degree  and  extent  of  color  in  wools  after 
they  have  received  the  usual  scouring  bath  treatment.    Color  measure- 
ments were  made  by  WTJ  on  camples  drawn  from  lots  of  CCC-owned  wool^ 
U6  lots  of  which  were  processed  into  top  in  1955  sJfid  21  lots  of  which 
were  processed  in  1956*    The  results  of  these  color  tests  show  the 
range  of  coloration  defects  in  a  cross  section  of  domestically  pro- 
duced wool.    A  simple  color  comparator  depicting  this  range  of  color 
has  been  made  up.    The  comparator  is  a  wool  sample  compression  box, 
with  a  glass  top  on  which  color  dots  representative  of  the  color 
spectrum  found  in  the  tested  \too1s  are  systematically  arranged, 
^is  unit-jpermits  a  direct  visual  comparison  of  color  between  wool 
samples  and  the  color-tested  wool  as  well  as  shcrvrLng  the  range  of 
colors  found  in  domestic  wools. 

Present  efforts  are  devoted  to  co3J.ection  of  information  from  the 
wool  processing  industry,  using  a  questionnaire  and  the  color  com- 
parator in  a  series  of  interviews  with  a  group  of  firms  selected 
by  random  sampling.    Using  the  color  comparator  as  a  yardstick  of 
color  measurement,  industry  members  are  being  asked  to  give  their 
estimate  of  the  coromercial  value  differences  for  wool  of  the  various 
degrees  of  color  defect  shown  by  the  color  dots  on  the  comparator. 
Also,  samples  of  wool  used  by  each  firm  are  to  be  tested  with  the 
comparator  to  discover  the  relationships,  from  the  standpoint  of 
color,  between  wools  used  to  make  specific  products  and  the  cross 
section  of  domestically  produced  wools  shown  by  the  comparator. 

T^en  completed,  this  work  will  (l)  define  the  color  problem  in  terms 
of  economic  significance  to  the  industry,  and  (2)  provide  indications 
to  research  workers  on  the  economic  feasibility  of  the  development 
of  various  bleaching  agents  and  other  chemical  modifying  reagents 
for  removal  and  prevention  of  color  defects. 
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Plans 

Because  of  differences  in  research  techniques  req^uired  and  in  measure- 
ment of  the  defects,  present  efforts  do  not  include  the  black  fiber 
problem.    Work  will  be  begun  on  problems  associated  with  black  fiber 
and  black  hair  in  wool  as  soon  as  it  is  feasible* 

^'    Effects  of  Advertising  and  Promotional  Programs  on  Retail  Sales 

of  Lamb  and  Mutton         ~  AMS-MD 


Research  to  measure  the  effectiveness  of  merchandising,  promotional, 
and  advertising  programs  on  the  sale  of  and  consumer  demand  for  lamb 
and  mutton  through  retail  food  stores  was  conducted  during  the  year. 
Advertising  and  promotional  programs,  conducted  for  the  American 
Sheep  Producers'  Council,  Inc.,  are  being  evaluated  by  means  of  re- 
tail store  audits  before  promotion,  during  promotion,  and  after  the 
promotion  period  has  ended  in  Cleveland,  Ohio,  and  Sacramento, 
California,    Each  audit  covers  a  2-week  period  of  retail  sales. 
Data  were  obtained  on  sales  of  lamb  and  mutton,  retail  prices,  and 
display  space  allocated  to  lamb  and  mutton  and  to  competing' meats. 

Plans 

Analyses  of  data  and  publication  of  results  obtained  in  the  two 
cities  will  be  made  in  the  coming  year« 

10.    ^■Iholesale  Distribution  of  Lamb  and  Mutton  AMS-MD^ 

Research  was  completed  on  work  dealing  with  current  wholesale  dis- 
tribution of  lamb  and  mutton  designed  to  ascertain  where  meat  4| 
packers  distribute  their  products.    The  study  indicated  that  over 
one-haJ-f  the  lamb  and  mutton  in  195^  went  to  the  States  of  New  York, 
California,  and  Massachusetts.    New  York  and  California  each  received 
more  than  twice  as  much  lamb  and  mutton  as  any  other  State,  their 
proportion  being  about  2k  and  21  percent,  respectively.    However,  on 
a  per  capita  basis,  lamb  and  mutton  available  for  consumption  in  195^ 
was  highest  in  Massachusetts  and  California,  with  12.^  and  i2,3  pounds 
per  capita,  respectively.    Other  States  receiving  lamb  and  mutton  in 
sizable  quantities  in  195^  included  Pennsylvania,   Illinois,  New  Jersey, 
and  lytLchigan.    These  seven  States  accounted  for  'j6  percent  of  the 
total  U,  S.  supply  of  lamb  and  mutton.    By  contrast,  less  than  1 
percent  of  the  U,  S.  total  was  distributed  to  10  States --Vermont, 
North  Dakota,  South  Dakota,  West  Virginia,  South  Carolina,  Alabama, 
Mississippi,  Arkansas,  Oklahoma,  and  Wyoming, 

Plans  ^ 

The  work  on  this  project  has  been  completed  and  there  are  no  further 
plans  for  work  in  this  area. 
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Publications 

Market  Development  Research  Relating  to  Lamb  and  Wco3..    Harry  0, 
Doty,  Jr*      Agricultural  Outlook  Conference,  November  29>  1955* 

Section  7C8  of  the  National  Wool  Act  of  I95J+— Provisions  and  the 
Operations  to  Date.    Harry  0,  Doty,  Jr.    Agric-altural  CutJ.ook  Con- 
ference, November  29^  1955 » 

Distribution  of  Lamb  and  Mutton  for  Consumption  in  the  U.  S, 
Harry  0.  Doty,  Jr.    AI^-93,  February  195^' 

Lamb  and  Mutton  Consimption  in  U.  S»    Harry  0.  Doty,    Jr»  Marketing 
Activities,  March  195^« 

Mary's  Lamb  Followed  Her — But  V/here  Do  Your  Lambs  Go?    Harry  0* 
Doty,  Jr.,  Daniel  B.  Levine,  and  J„  Scott  Hunter.  Agricultural 
Situation,  Vol.  kO,  No.  ^i-,  April  I956. 

Lamb  Consumption  by  States.    Harry  0.  Doty,  Jr.    The  Livestock  and 
Meat  Situation,  83,  May  9,  I956. 

11.    Retail  Availability  of  Lamb  and  Mutton  AMS-i^ID 

The  purpose  of  this  work  is  to  ascertain  the  seasonal  and  geographic 
availability  of  lamb  and  mutton  in  retail  outlets.    Seasonal,  avail- 
ability and  availability  of  lamb  and  mutton  by  days  of  week  in  retail 
stores  as  well  as  certain  merchandising  practices  vTill  be  determined. 
More  complete  knowledge  of  the  retail  availability  of  lamb  and  mutton 
\7ill  assist  the  industry  in  its  distribution,  advertising,  and  mer- 
chandising activities.    Data  on  availability  were  obtained  from  a 
national  sample  of  6,000  retail  food  stores  throughout  the  U.  S. 
Tlie  data  are  now  being  analyzed  for  publication. 

Plans 

Additional  work  on  retail  availability  of  lamb  is  not  contemplated, 

C.     QUALITY  CONTROL 

1,    Protection  of  Wool  and  Woolen  Products  from  Insect  Damage  AMS-BS 

These  studies  at  Savannah,  Ga.,  are  directed  towards  the  development 
of  methods  to  prevent  insect  injury  to  wool  or  woolen  products  in  trade 
channels  or  in  the  possession  of  the  consumer,  and  techniques  of  ap- 
.;  .   plication  for  use  by  tlie  warehouseman,  the  manufacturers,  launderers 
and  dry  cleaners,  or  the  householder.    Cooperative  studies  requested 
by  the  Army  Committee  on  Insect  and  Rodent  Control  on  methods  of  con- 
trol for  use  by  the  Military  are  also  carried  on,  and  these  often 
reveal  new  leads  that  can  be  adapted  to  non-militar;^'-  problems. 

Further  comparison  of  the  use  of  lindane  crystals  in  place  of  naphtha- 
lene to  protect  wool  uniforms  packed  in  cases  and  held  in  storage 
revealed  that  lindane  crystals  added  at  the  rate  of  5  grams  per  cubic 


foot  of  volume  in  the  cases^  completely  protected  the  uniforms 
for  3  years,  and  35  percent  of  the  lindane  crystals  still  remained 
after  3  years c    Naphthalene  added  at  the  rate  of  k6  grams  per  cubic 
foot  had  all  volatilized  by  the  end  of  the  first  year.    Thus  one 
treatment  with  lindane  could  remove  the  necessity  of  two  annual 
replenishments  of  naphthalene_,  at  a  savings  of  75  cents  each  year 
in  labor  costs  to  open  each  case.    This  is  calculated  to  save  the 
Quartermaster  Corps  over  $1^000,000  a  year  in  maintenance  cost 
alone,  and  insure  better  protection^    Analysis  of  the  lindane  resi- 
due in  uniforms  so  stored  k^Q  to  13.3  mg/sq,  ft.  when  unpacked,  and 
1,^4-  to  2,2  mg,/sq.  ftc  after  hanging  in  a  storage  room  for  h  weeks. 
These  levels  are  below  those  already  established  as  harmless  when 
resulting  from  applications  to  clothing  for  control  of  lice. 

One-half  fluid  ounce  of  FQ-53^  a  non-ionic  emulsifiable  concentrated 
formulation  of  DDT,  added  to  the  final  rinse  in  the  wool  scouring 
process  (Coop.  APH)  for  each  pound  of  dry  wool,  resulted  in  a  de- 
posit of  DDT  that  persisted  through  the  carding  and  combing  in 
sufficient  degree  to  protect  the  wool  from  insect  damage »    Lots  of 
wool  were  scoured,  carded,  and  combed  at  Beltsville,  and  samples 
after  each  step  were  chemically  analyzed  and  exposed  to  insects  at 
Savannah,    Further  tests  (contract  Lowell  Technological  Institute 
Research  Foundation)  showed  that  DDT  applied  during  the  scouring 
process  persisted  through  13  subsequent  manufacturing  steps  in 
making  yarn  in  sufficient  degree  to  protect  against  insect  injury. 
These  two  studies  have  shoiTn,  therefore,  that  by  a  very  simple  and 
inexpensive  process  wool  can  be  protected  from  insect  damage  in  all 
stages  from  raw  scoured  wool  to  manufactured  items. 

Rolls  of  military  uniform  cloth  treated  wl.th  eight  different 
"permanent"  mothproofing  agents  applied  during  the  dye  bath,  showed 
insect  injury  in  varying  degrees  greater  than  rolls  treated  with 
DDT,  after  3  years  storage  in  a  heavily  infested  storeroom.  These 
tests  were  conducted  to  compare  the  protection  rendered  to  uniform 
cloth  during  warehouse  storage  by  these  various  commercial  products 
and  DDT.    Mothproofing  conipounds  applied  in  the  dye  bath  usually 
resist  removal  by  washing  or  drycleaning  to  a  greater  degree  than 
does  DDT. 

Plans 

Work  will  be  continued  to  find  adaptations  for  mothproofing  with 
EQ-53^  and  to  evaluate  the  longevity  of  DDT  in  storage  tests. 
New  studies  are  planned  to  develop  methods  of  applying  mothproof- 
ing treatments  as  a  part  of  commercial  dry  cleaning  procedures, 
in  cooperation  with  industry  groups. 

Publications 

Clothes   Moths  and  Carpet  Beetles  -  How  to  Combat  Them.    USDA  Home 
and  Garden  B\illetin  2^4-,  Revised  November  1955* 
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ECONOMICS  OF  MARKETING 

1.  Ciirrent  Situation  and  Outlook  Analysis  for  Wool  AMS-AEc 

This  work  apparises  the  current  and  prospective  eccncinic  position 
of  wool  and  related  conrpetitive  fibers  to  aid  farmers  in  their 
management  decisions. 

Analyses  of  the  factors  affecting  supplies,  prices,  and  utilization 
are  directed  toward  meeting  requests  for  information  relating  to 
these  conmodities*    The  appraisals  of  the  economic  position  of  the 
commodities  are  revised  regularly  to  reflect  changing  conditions  and 
new  developments.    The  results  of  the  analyses  are  made  available  to 
the  public  through  The  Wool  Situation,  The  Demand  and  Price  Situation, 
The  Agricultural  Situation,  and  other  reports  and  publications  of 
the  Department, 

The  results  of  an  analysis  of  cyclical  movements  in  mill  use  of 
apparel  wool  diiring  the  postwar  period  were  published  in  the  October 
1955  issue  of  the  The  Wool  Situation. 

A  handbook  of  long-time  statistical  series  and  other  data  indicating 
basic  trends  affecting  production,  stocks,  trade,  consumption,  and 
prices  of  wool,  mohair,  and  related  and  competitive  fibers  was  pub- 
lished in  195^-  The  first  supplement,  designed  to  bring  the  statis- 
tical series  in  that  publication  up  to  date,  was  released  early  this 
year.  It  is  planned  to  issue  such  a  supplement  each  year*  The  195o 
supplement  is  now  in  process  of  preparation. 

Publications 

The  Wool  Situation  (k  issues  a  year) 

Supplement  for  1955  to  Wool  Statistics  and  Related  Data* 

The  Cycle  in  Mill  Use  of  Apparel  Wool  During  the  Postwar  Period. 
Albert  M.  Hermie.    The  Wool  Situation,  TWS-33;  October  1955- 

2.  Analyses  of  Demand  for  Wool  and  Other  Fibers  AMS-AEc 

VJork  is  going  forward  in  the  analysis  of  economic  demand  relation- 
ships for  the  textile  fiber  economy.    The  objective  is  to  obtain 
quantitative  measures  of  these  relationships.    In  addition  to  wool, 
cotton  and  the  man-made  fibers  are  receiving  major  attention. 

A  st\jmbling  block  to  a  full  statistical  solution  of  the  problem 
is  the  lack  of  sufficient  or  adequate  data  on  several  crucial 
economic  factors  relating  to  the  textile  industri''.    For  example, 
little  or  no  reliable  data  are  available  on  physical  stocks  of 
textile  products  by  fiber  type  at  the  various  levels  of  manufacture 
and  distribution  between  mill  and  consumer.    The  traportance  of 
changes  in  these  stocks  on  mill  demand  for  wool  cannot  be  underrated. 


Analysis  of  limited  data  from  industry  sources  on  stocks  of  and 
unfilled  orders  for  se^-ected  woplen  textiles  at  the  mill  indicates 
that  a  10  percent  change- in  the  stock-unfi3JLed  order  ratio  is  assoc- 
iated, on  the  average,  lath  about  a  k  percent  change  in  the  opposite 
direction^  in  mill  consumption  of  wool.    An  assessment  is  being  made 
of  these  and  other  inventory  data  to  determine  their  suitability  in 
the  full  analysis,  important  segments  of  which  it  is  hoped  will  be 
amenable  to  statistical  solution. 

In  connection  with  the  study,  work  is  near  completion  on  a  revised 
andi  extended  statistical  series  on  the  fiber  equivalisnt  of  inrports 
and  ,ev<ports  of  wool  textile  products.    These  series  "will  be  pre« 
sente(i^  and  described,  along  with  those  for  cotton  and  manmad^l  fibers, 
in  a/jreport  to  be  submitted  for  publication  within  the  next  year, 

3-    Current  Situation  and  Outlook  for  Livestock  and  Meat  AMS-AEc 

. '  Outlook  work  on  livestock  is  concerned  with  evaluating  and  reporting 
current  and  prospective  trends  in  the  livestock  industry.  Strong 
consumer  demand  for  meat,  increasing  supplies  and  lower  prices  of 
feed,  and  emphasis  on  livestock  as  a  source  of  income  lifted  live- 
stock production  and  meat  output  to  record  highs  in  1955.  Output 
continued  large  'the  first  half  of  I956.    In  the  second  half  it  will 
fall  short  of  the  same  period  of  1955>  though  the  yearns  total  will 
set  a  new  high. 

Plan's  ' 

To  continue  outlook  work  on  livestock  with  stress  on  making  it 
reliable  and  useful.    Increasing  attention  will  be  given  to;. .regional, 
aspects  of  the  outlook, 

h.    Factors  Affecting  Price  of  Meat  and  Meat  Animals  AMS-AEc 

This  project  is  designed  to  inrproved  our  basic  knowledge  of  the 
factors  that  influence  the  production  and  price  of  meat  animals 
and 'meat.    This  is  a  continuing  project  and  serves  as  a  background 
for  outlook  work  and  other  current  studies. 

plans 

Continiiation  of  this  project  with  particular  emphasis  on  studies  of 
intercorapetition  between  meats  and  on  short-term  influences  on  prices. 
Sufficient  data  for  postwar  years  are  now  available  to  aid  this 
analysis,  and  results  of  the  1955  cons\amer  purchases  study  will  be 
used. 


'):o 
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FROPOSAIS  FOR 
COMygTTEE  CONSIDERATION 

HI,    MARKESTING  - 

1-    Control  of  Insects  that  lafest  Wool  and  Wool  Products 

Expand  research  on  the  contra!  of  insects  that  infest  wool  and  its 
products,  to  develop  economical  ti:eatments  to  give  wool  adequate 
resistance  to  insect  damage,  to  include  the  development  of  methods 
of  applying  mothproofing  treatmaats  as  a  part  of  dry  cleaning  pro- 
cesses and  the  incorporation  of  DDT  into  rug  shampooing  processes. 
Segsients  of  the  industry  are  quite  interested  in  this  research  and 
have  offered  cooperation. 

2.  Objective  Measurement  of  Quality  Factors 

Expand  research  to  develop  instruments  and  objective  tests  for  im- 
portant quality  factors  of  wool  to  include  rapid  and  simple  methods 
of  evaluating  the  susceptibi3JLty  of  raw  wool  to  damage  that  may 
occur  during  processing  and  marketing.    Although  it  is  generally 
considered  that  the  quality  of  wool  may  be  defined  completely  in 
terms  of  the  physical  shape  characteristics  of  the  fiber,  important 
dif f erenoss  Bxist  even  among  physically  similar  wools  in  their  sus- 
ceptibility to  this  damage.    At  present,  the  determination  of  this 
susceptibility . requires  laborious  chemical  amalyses  and  fiber  mechan- 
ical studies.    There  is  need  for  a  rapid  and  simple  method  of  evalu- 
ating this  characteristic. 

3.  Consumer  Reactions  to  Automobile  Interior  Fabrics  and  Upholstery 

Initiate  a  consmer  survey  dealing  with  automobile  owners*  attitudes 
about  and  preferences  for  fibers  and  fabrics  used  in  car  interiors. 
With  the  design  and  fiber  content  of  car  interiors  changing  so  rapidly, 
it  seems  important  to  assess  consumers*  acceptance  of  the  new  designs, 
the  new  fiber  and  fiber  blends  and  other  materials,  and  the  new  colors 
and  patterns. 

The  Department  has  been  contacted  by  a  wool  mill  interested  in  es- 
tablishing a  good  level  of  wool  consumption  in  car  interiors.  This 
industry  voice  has  expressed  the  view  that  a  great  need  exists  for 
\  a  survey  on  consumers*  attitudes  about  fibers  and  fabrics  in  car 

interiors  as  well  as  the  information  from  the  car  manufacturers. 
Consumer  attitudes  about  fibers  and  fabrics,  and  related  information 
should  be  useful  to  laboratories  working  on  improving  fabrics  for  this 
end  use.    The  need  for  such  information  is  especially  important  since 
synthetics  are  making  inroads  on  wool  and  cotton  in  car  interior 
fabrics. 


k.    Filler  Preferences  in  Men*s  Suits^  Coats,  Topcoats^  and  Overcoats 

Initiate  research  to  determine,  on  a  national  sample,  men's  Ovner- 
ship  of  siiits,  coats,  topcoats,  and  overcoats,  fiber  content  of 
these  items  of  clothing,  and  fiber  preferences.    Such  a  survey 
would  bring  up  to  date  the  types  of  information  previous  published, 
as  well  as  provide  needed  information  on  men's  attitudes  toward  and 
acceptance  of  the  new  fabrics,  new  styles,  and  colors  which  have 
come  into  the  men's  clothing  picture  since  1951* 

This  survey  wculd  be  useful  to  those  segments  of  the  wool  industry 
interested  in  having  an  assessment  of  wool's  position  in  these  end 
uses  and  to  those  interested  in  planning  advertising  and  promotional 
programs, 

3*    Retail  Merchandising  Methods  and  Practices 

Initiate  pilot  research  to  appraise  retail  merchandising  practices 
for  men's  and  women's  apparel  and  retail  piece  goods  containing  100 
percent  wool,  mixtures  of  wool  and  synthetics,  and  100  percent  syn- 
thetic fibers. 

A  selected  sample  of  department  store  buyers  will  be  interviewed 
to  ascertain  particular  problems  in  selling  men's  and  women's  apparel 
and  piece  goods,  suggestions  for  improvements  in  promotion  and  ad- 
vertisting  and  for  better  methods  of  merchandising  for  wool  and  wool 
blends. 

6,  Competitive  Position  of  Wool  and  Man-Made  Fiber 

Expand  research  to  analyze  changes  in  the  relative  amounts  of  wool 
and  man-made  fiber  used  in  the  manufacture  of  items  for  which  wool 
traditionally  has  been  considered  the  most  desirable  raw  material 
and  the  factors  associated  \T±th  these  changes.    Although  some  work 
is  being  done  along  this  line,  the  nature  and  extent  thereof  is 
seriously  restricted  by  the  inadequacies  of  available  historical 
data  and  other  information.    Expansion  of  the  collection  of  produc- 
tion data  for  the  various  end  items  is  essential  to  this  research. 
Such  data  is  essential  to  a  determination  of  the  qualities  of  the 
various  fibers  involved. 

7.  Relation  of  Fluctuations  in  Retail  Sales  of  Wool  Products  to  Pro- 
duction at  Earlier  Stages  and  Relation  of   Prices  to  Buying  Movements 

Initiate  research  to  determine  the  extent  to  which  the  contraction 
and  expsaeion  of  inventories  at  the  various  stages  of  marketing, 
processing,  manufacturing,  and  distribution  are  a  factor  in  the 
extreme  and  somewhat  erratic  fluctuations  in  demand  for  raw  wool, 
in  mill  consumption,  and  in  prices.    Research  along  this  line  would 
need  to  be  preceded  by  the  collection  of  information  on  prices,  pro- 
duction, sales,  and  inventories  at  the  various  stages  of  production 
and  marketing. 
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8.    Outlook  Work  for  Wool^  Livestock  and  Meat 

Expand  the  outlook  information  being  made  avaiJ-able^  preparing  it 
in  the  form  and  language  most  directly  usable  b^^-  Sta-t^  Extension 
workers  and  others*.    This  would  include  more  attention  to  regiona3. 
repoirting  of  the  outlook. 

9'    A  Consumer  Panel  in  a  Large  Metropolitan  Area 

Initiate  a  consumer  panel  in  a  large  metropolitan  area  by  which  data 
can  be  obtained,  making  it  possible  to  have  continuous  and  compre- 
hensive evaluation  of  food  product  advertising,  promotional  programs, 
merchandising  innovations,  and  new  product  introductions.  Household 
purchase  data  would  be  obtained  by  size  of  purchase,  frequency  of 
purchase,  average  price  paid,  and  proportion  of  families  buying  for 
all  red  meats,  including  lamb  and  lamb  products Also,  data  would 
be  obtained  through  the  consumer  panel  which  would  yield  detailed 
food  purchase  records  to  supplement  national  and  regional  studies 
of  the  consumption  habits  and  attitudes  toward  food  and  nutrition*  . 
Data  obtained  through  the  panel  would  slLso  provide  numerous  by- 
product benefits  in  the  form  of  comprehensive  information  on  the 
trends  in  use  of  new  forms  of  foods  and  food  services,  such  as 
frozen  and  concentrated  foods  and  food  packaging. 

10.  Measurements  and  Analysis  of  Changes  in  Margins  and  Costs  for 
Marketing  Textile  Products 

Expand  work  on  margins  and  costs  on  the  basis  of  195^  Census  data 
and  other  information  from  private  and  public  sources  to  bring  up 
to  date  and  expand  the  data  to  show  margins  and  costs  for  textile 
products  at  each  important  stage  in  the  marketing  procedure  and  the 
items  of  cost  included;  to  show  the  factors  responsible  for  or 
associated  with  changes  in  these  margins  and  costs  and  the  relative 
importance  of  the   items  included;  and  to  indicate  means  of  improvement. 

11.  Handling  and    Preparing  Wool  at  Warehouses 

Expand  research  to  improve  the  adequacy  and  efficiency  of  warehouse 
operations  and  related  services  for  wool.    Information  is  to  be 
assembled  and  analyzed  to  show  (a)  the  nature  and  extent  of  the 
handling,  preparing,  and  other  services  relating  to  wool  at  warehouses 
of  various  types  and  the  charges  or  costs  involved  and  (b)  the  in- 
fluence of  the  various  factors  on  the  adequacy  and  efficiency  of  these 
services  and  on  their  benefits  and  costs. 

12.  Efficiency  of  Processing  or  Manufacturing  Operations  for  Wool  Products 

Initiate  research  to  discover  the  most  feasible  means  of  increasing 
the  efficiency  of  the  services  rendered  in  specified  segments  or 
operations  of  the  wool  processing  or  manufacturing  industry.  This 
research  would  need  to  be  developed  with  the  assistance  of  agencies 
well-trained  in  cost  enginerring  in  the  textile  industry  as  well  as 
the  cooperation  of  operators. 


Cons\:iinep  Attitudes  Toward  Imported  Wool  Fabrloa  and  Garments 

Initiate  a  study  of  ownership  pf  and  attitudeg  toward  imported  fabrics 
and  garments.    Both  men  and  women  would  be  interviewed,  and  informa- 
tion would  be  obtained  on  the  extent  of  current  o\mership  by  various 
population  groups.    In  an  attempt  to  separate  the  aura  that  may  sur- 
round imports  from  realistic  considerations  of  wear,  cost,  appear- 
ance, etc.,  both  owners  and  nonowners  would  be  aslied  their  opinions 
of  imports  and  the  comparative  merits  of  imports  and  domestics,  and 
o^-Tners  especially  queried  on  basic  reasons  for  purchase,  the  recency 
of  their  experience,  and  their  opinions  of  imported  fabrics  and 
garments  after  use. 
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.    MARKEmTG  SERVICES  AMD  EDUCATION 

A,     FQREICTT  MARKETING  SERVICSS  AIQ)  RELATED  RESEARCH 

1.    V7orld  Wool  Situation  FAS 

The  current  outlook  is  favorable  for  a  continuation  of  the  rising 
trend  in  world  vool  production.    World  production  in  195^  is  es- 
timated at  kyQG^  million  pounds^  greasy  hasis,  coEpared  -with  the 
revised  estimate  of  ij-, 685  million  pounds  in  1955.    This  marks  the 
ninth  year  of  consecutive  increases  in  the  world* s  output  of  wool. 
In  recent  years  production  in  many  countries  has  been  stimulated 
largely  by  a  natural  desire  for  increasing  foreign  exchange  earnings, 
the  need  for  increasing  domestic  requirements  and  to  profitableness 
of  the  sheep  enterprise. 

Substantial  increases  in  wool  production  are  reported  for  Australia, 
Argentina,  and  U,  S,  S. R.  in  195^-    The  increase  in  Australia  may  be 
attributed  to  the  dependency  of  the  national  economy  on  wool  for 
export  earnings,  to  pasture  improvement,  and  continued  favorable 
growing  conditions.    The  carrying  capacity  of  pastiires  in  Australia 
has  been  considerably  enhanced  by  the  mass  eradication  of  rabbits. 
According  to  reports,  it  is  indicated  that  the  U.S.  S. R  and  Argentina 
anticipate  an  increase  in  wool  production  in  195^  which  is  most 
likely  due  to  increasing  domestic  requirements  in  the  former  and 
the  desire  of  the  latter  country  to  increase  its  export  earnings. 

The  increase  in  production  in  Argentina  reverses  the  trend  of  recent 
years.    The  new  government  policy  has  created  a  very  favorable 
"c3j.mate"  for  wool  production.    Groiirers  reportedly  are  holding  back 
their  new  crop  of  lambs  for  wool  production  due  to  the  favorable 
prices  resulting  from  the  upward  revision  in  exchange  rate  for  ex- 
ports of  wool  which  went  into  effect  at  the  end  of  1955-  Trade 
sources  indicate  that  the  increase  \7ill  be  proportionately  larger 
for  coarse  wools. 

In  New  Zealand,  a  major  wool  exporting  country,  the  prospects  are 
for  a  further  moderate  increase  in  production  in  195^.  Better 
management  practices  and  aerial  top  dressing  of  pastures  have  been 
among  the  major  factors  contributing  to  an  appreciable  expansion 
in  New  Zea3.and*s  output  of  wool. 

In  most  of  the  other  wool  producing  countries  the  recent  trend  in- 
dicates that  production  vrill  be  maintained  near  current  levels  or 
increased.    Increases  in  production,  primarily  in  the  major  export- 
ing countries,  contributed  to  a  lower  level  of  wool  prices  in  1955* 
The  lower  prices  in  the  latter  part  of  1955  n^ay  have  been  the  prin- 
cipal factor  in  stimulating  mill  interest  in  wool. 

World  wool  consumption  has  been  estimated  at  2,620  million  pounds, 
clean  basis,  in  1955  compared  with  2,550  million  pounds  in  195^- 
The  most  marked  increases  in  consumption  occurred  in  the  United 
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States,  Western  Germany  and  Japan.    The  increase  in  the  United 
States aJ.thotigh  substantial  resulted  in  a  level  of  \tooX  consump- 
tion below  that  of  earlier  postwar  years.    In  Western  Gemany  and 
Japan  new  postwar  r^coixis  were  establj/shed.    In  the  United  Kingdom 
and  a  number  of  other  consuming  countri.es ^  consuinption  was  slightly 
more  than  in  195^,  but  in  France  and  Italy  moderate  declines  occurred. 

Consumption  of  wool  in  eleven  major  consiMing  countries  for  the 
first  quarter  of  195^  is  estimated  to  have  increased  by  5  percent 
compared  with  the  previous  quarter  and  10  percent  when  compared  with 
a  year  earlier.    When  an  allowance  for  time  lag  in  shipping,  etc., 
and  the  upward  trend  in  consumption  is  considered,  it  would  appear 
that  world  production  and  consumption  remains  in  close  balance. 

World  consumption  of  wool  might  be  further  stimulated  by  a  continua- 
tion of  the  present  flow  of  the  world's  increasing  supplies  from 
producer  to  cons-umer  areas.    It  appears  that  export  surpluses  will 
continue  to  move  readily  into  trade  channels. 

The  new  expoi-t  programs  in  Argentina  and  Uruguay  are  designed  to 
prevent  an  excessive  carry-over  of  wool  in  those  countries^  while 
the  bulk  of  the  Southern  Tcminion's  wools  normally  are  moved  into 
export  channels  during  the  growing  season. 

In  the  Middle  East  countries  limi-ted  restrictions  are  continued 
with  respect  to  quantities  as  well  as  types  available  for  export. 
Marketing  programs  are  being  developed  in  some  of  these  countries 
which  probably  wi]J.  result  in  an  orderly  movement  of  more  unifom 
qualities  of  wool  into  the  export  channels. 

IXMESIIC  IVIARKETING  SERVICES  OF  USPA 

1.    Wool  Standardization  AMS-LD 

The  overall  objective  of  this  work  program  is  the  development  of 
new  or  improved  grade  standards  for  wool,  wool  top,  mohair,  and 
mohair  top.    It  also  involves  various  studies  of  the  characteristics 
of  wool  and  mohair  fibers  -  fineness,  length,  color,  crimp,  elasticity 
strength,  etc,  -  that  are  essential  in  identifying  and  evaluating 
fiber  properties  that  can  be  used  in  the  establishment  of  grade 
standards « 

(a)  Fineness  and  Distribution  Specifications  for  Wool  -  Results  from 
processing  domestic  grease  wool  into  top  have  established  the  rela- 
tionship between  fineness  of  raw  wool  and  the  fineness  and  distri- 
bution of  top,  and  further  provided  the  bases  for  piroposing  a  re- 
vision of  the  official  grades  of  wool  in  1955. 

A  study  (coop.  CSS)  of  U6  lots  of  CCC  wool  was  largely  completed  in 
1955-    These  data  generally  confirmed  the  proposed  standards.  The 
study  was  extended  to  include  21  additional  lots  of  CCC  wool  repre- 
senting different  grades  and  some  different  geographical  areas  of 
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production  from  that  sampled  the  previous  year.    Each  of  the  21 
lots  vas  equally  divided  into  tvo  groups  and  one-half  of  each  lot 
\7Q.s  processed  as  original  bag  or  graded  only  according  to  the 
original  preparation^  and  the  other  one-half  was  couanercially 
skirted,  removing  the  tags,  stained,  low  ends,  and  black  gray,  or 
bro^m.    This  should  yield  useful  information  relative  to  the  in- 
fluence of  skirting  on  grade  of  grease  wool  and  the  resultant  top. 

Plans 

The  analyses  of  data  from  the  kG  lots  of  CCC  wool  are  nearing  com- 
pletion and  \7ill  be  published  at  an  early  date.    The  testing  of 
samples  from  the  21  lots  of  wool  collected  in  195^  ^rill  be  completed 
and  the  results  analyzed  to  determine  the  effect  that  various  methods 
of  preparation  for  market  have  on  grade  and  quality  factors  and  the 
effect  of  skirting  on  grade  and  quality  of  top  produced.  Additional 
work  iTill  be  conducted  cn  characteristics  of  woolen  and  carpet  type 
wool  and  the  application  of  the  proposed  grade  standards  to  these 
wools . 

Publications 

Fineness  Relationship  of  Raw  Wool,  Top,  Noil,  and  Percent  Noilage. 
Pohle,  Johnston,  Ray,  Mueller,  Reals,  and  Mannings    March  195^^ 
U.S.  Dept.  of  Agr.  A,M.S. 

USDA  Proposes  New  Wool  Grades.    Elroy  M.  Pohle.    National  Wool 
Gro^7er,  Vo.  46,  No.  6,  p.  li+-17,  June  195^. 

Report  on  Proposed  Revised  Wool  Standard  Specifications  to  A.  S.T.M. 
CoEiaittee.    Elroy  M.  Pohle,    October  1955  and  March  I956. 

(b)  Length  Specification  for  VJool  -  Work  on  length  of  fiber  was  con- 
tinued \7ith  the  primary  objectives  of  developing  (l)  length  speci- 
fications for  wool,  (2)  a  suitable  technique  for  sampling  bags  of 
grease  wool  for  staple  length,  and  (3)  method  of  measuring  staples. 

A  wool  staple  sampling  tool  developed  and  used  for  dra^/ing  grease 
wool  staples  produced  highly  repeatable  results  in  the  study  of  h6 
lots  of  CCC  wool.    The  data  obtained  from  this  study  will  provide 
the  basis  for  a  sampling  schedule  to  be  used  in  reconmending  the 
number  of  staples  to  be  drai/n  per  bag  and  the  number  of  bags  to  be 
sampled  for  lots  of  different  grades  of  various  sizes.  Results 
indicate  that  more  staples  are  required  for  medium  and  coarser  grades 
than  for  80*s  to  6o*s  for  the  same  degree  of  accuracy.    A  recommended 
sampling  schedule  and  measuring  procedure  \rill  be  published.    The  de- 
termination of  staple  length  on  the  21  lots  of  CCC  v:ool  will  be  com- 
pleted to  determine  the  effect  of  different  means  of  preparation  on 
length. 
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(c)  Color  Standards  -  Subjective  color  appraisals  were  made  by  the 
industry  conmittee  in  I95U  on  the  k6  lots  of  grease  wool  processed 
into  top  as  an  initial  step  in  evaluating  color.    The  evaluation 
for  color  was  made  in  conjunction  with  character;    therefore,  a 
specific  rating  for  color  alone  is  not  available.    However,  samples 
of  all  top  from  the  CCC  wool  used  in  the  past  processing  work  are 
being  examined  (coop.  MD  and  \JU)  for  use  toi^ard  developing  a  suit- 
able means  for  the  objective  deteimnation  of  color. 

Plans 

IJhen  the  techniques  for  measuring  color  variations  are  suitably 
developed,  it  is  proposed  to  correlate  this  work  with  subjective 
appraisals  and  to  develop  color  standards  for  scoured  wool,  pulled 
wool,  and  wool  top. 

(d)  Strenpcth  -  Preliminary'-  tests  are  under  way  using  a  strength 
testing  madiine  toward  the  development  of  a  suitable  method  of  dif- 
ferentiating between  wools  of  various  strengths  and  to  relate  these 
findings  to  other  fiber  characteristics. 

Plans 

The  work  on  strength  of  fiber  will  be  continued  and  work  will  also 
be  initiated  on  other  physical  characteristics  such  as  crimp  and 
elasticity  in  an  effort  to  develop  standards  for  other  utility  factors 
in  wool. 

(e)  Clean  Fiber  Content  Through  Objective  Sampling  and  Testing 

of  Grease  Wool  -  Work  toward  improvement  and  simplification  of  the 
objective  core-boring  method  of  determining  yield  is  under  study. 
Emphasis  is  placed  on  (a)  sampling  and  sub-sampling  techniques,  (b) 
testing  the  samples  in  the  laboratory,  (c)  relationship  of  core  yields 
to  mill  scoured,  card  sliver,  and  top-noil-waste  yield. 

Results  of  core  yields  and  mill  top-noil-waste  yield  in  the  coopera- 
tive study  involving  kG  lots  of  CCC  wool  indicate  the  inch 
core  more  accurately  reflected  the  actual  mill  top-noil-waste  yield 
for  the  lots  than  did  those  samples  draim  with  the  S^irich  or  3/8- 
inch  pressure  tube,  and  was  considerably  more  accurate  than  the 
visual  appraisal  method.    Both  the  3-inch  and  3/8-inch  coring  tube  ; 
tended  to  overestimate  the  yield. 

Various  coring  patterns  and  the  l»l/k  inch  and  3/9- inch  tubes  were 
used  in  sampling  the  21  lots  of  wool  processed  in  195^ •  Scoured 
wool  weight,  combed  ball  weight,  and  weight  of  top-noil-waste  were 
obtained  for  each  lot  and  will  be  compared  with  core  yields. 

Plans 

The  adequacy  of  a  new  machine  for  sub-sampling  cores  of  wool  in  the 
laboratory  will  be  tested  and,  if  practical,  standard  methods  and 
techniques  for  its  use  will  be  developed.    A  proposed  USDA  standard 
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core  testing  method  with  procedures  for  analyzing  samples  of 
domestic  wools  will  be  prepared  and  published. 

Publications 

A  Study  of  Core  Sampling  Tools^  Methods,  and  Techniques.  Wool 
Laboratory  Staff.    USDA-AJ^S-82,  April  I956. 

Lamb  and  Mutton  Standardization  AMS-LD 

The  primary  objective  of  the  standardization  work  on  lamb  and  mutton 
is  the  development  of  standards  for  carcass  meats  that  objectively 
reflect  differences  in  both  palatability,  and  yield  and  proportion 
of  salable  meat;  the  development  of  grade  standards  for  slaughter 
classes  that  are  highly  correlated  with  the  respective  carcass  grade; 
and  the  development  of  grades  for  feeder  lambs  that  can  be  satis- 
factorily used  as  a  guide  to  their  slaughter  grade  potential. 

During  the  past  year,  the  collection  of  cutting  data  was  completed 
on  320  lamb  and  mutton  carcasses  as  a  part  of  the  study  designed  to 
evaluate  the  influence  of  conformation  and  finish  on  carcass  yields 
of  both  wholesale  and  retail  cuts,  and  also  to  furnish  data  for 
yields  of  the  various  grades  of  lamb  and  mutton.    Over  37>OCO  observa- 
tions, measurements,  and  yields  were  obtained.    Data  were  accumulated 
on  three  different  styles  of  cutting  and  triirming  of  retail  cuts. 
The  data  are  being  transferred  to  IBM  cards  at  the  present  time  to 
provide  for  future  machine  analyses.    These  results  will  be  used  to 
evaluate  and  revise,  if  indicated,  the  current  grade  standards  for 
conformation  and  finish. 

The  grade  standards  were  demonstrated  and  discussed  \7ith  various 
segments  of  the  industry  at  six  meetings  of  national  or  regional 
scope.    As  a  result  of  various  industry  discussions,  a  proposal  for 
certain  revisions  of  the  grade  standards  for  Choice  grade  lamb  was 
made  to  the  Department  for  consideration.    Also,  as  a  result  of 
these  meetings,  an  industry  request  was  fon/arded  to  the  Department 
for  a  study  of  factors  influencing  pnlatability  in  lamb.    This  study 
is  proceeding  as  an  inter- agency  project. 

Pub3-i  cations 

Federal  Grading  and  Its  Value  to  the  Sheepman.  J.  C.  Pierce. 
National  Wool  Grower,  Vol.  XLVI,  No.  k,  p.  10-11,  April  I956. 

Reporting  and  Statistical  Service  on  Sheep  and  Wool  AMS-AEs 

During  the  past  year  considerable  emphasis  and  effort  v/as  put  on 
monthly  and  seasonal  wool  price  estimates  and  in  revievzing  the  sheep 
and  wool  estimates  for  the  1950-55  period  following  release  of  data 
collected  in  the  I95U  Census  of  Agriculture.    The  regular  schedule 
of  reports  relating  to  sheep  and  wool  continued,  except  for  a  special 
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release  on  June  21,  I956  which  announced  the  average  price  received 
for  wool  for  the  I955  marketing  year.    This  price  ^ms  used  in  com- 
puting the  rate  of  the  incentive  payment  for  wool  in  connection 
with  the  National  Wool  Act  of  195^4-. 

Arrangements  were  made  with  CSS  to  sumnarize  the  applications  for 
wool  payments  under  the  National  Wool  Act  of  195^.    County  tabxila- 
tions  of  such  applications  were  fon/arded  by  the  State  A.S.C.  offices 
to  the  State  Agricultural  Statistician  in  each  State.    At  the  same 
time,  arrangements  were  made  with  cooperative  wool  marketing  associ- 
ations throughout  the  U.  S.  to  obtain  detailed  data  by  State  of 
origin  of  the  amount  of  wool  sold  and  price  received  for  wool  by 
months  for  the  1955  marketing  year.    This  was  done  in  order  to  arrive 
at  accurate  final  monthly  estimates  of  prices  and  quantities  sold. 

To  strengthen  the  current  mid-month  estimates  of  wool  prices.  State 
Statisticians  of  Agricultural  Estimates  have  extended  their  field 
contacts  with  wool  handlers,  dealers,  and  cooperative  marketing 
agencies  to  obtain  current  information  on  market  prices  and  develo- 
ments.    Supplementary  wool  price  and  marketing  information  has  been 
developed  through  national  and  regional  marketing  agencies. 

Sheep  and  wool  estimates  for  the  U,  S.  during  the  period  1950-5^ 
were  revised  upward  only  slightly  as  a  result  of  the  195^  Census 
enumeration.    The  Census  showed  36l,OCO  farms  reporting  sheep  in 
195^1-  compared  with  320,000  in  ,1950,    Shorn  wool  production  estimates 
were  also  revised  upward  slightly.    For  example,  the  195^  estimate 
of  U.  S.  sheep  shorn  was  raised  a  little  less  than  1  percent  and 
the  U.  S.  average  fleece  weight  was  pushed  up  .0^  pounds,  with  shorn 
wool  production  raised  about  3.2  million  pounds,  a  revision  of  about 
1.^4-  percent.    Changes  in  other  years  of  the  period  were  less  than 
for  195^ •    Revisions  in  lamb  crop  estimates  were  correspondingly 
small  for  the  U.  S,    Somewhat  larger  revisions  were  m^ade  for  sheep 
and  lambs  on  feed  for  market. 

^.    Cooperative  Marketing  of  Wool  in  the  United  States  FCS 

VIork  on  this  educational  bulletin  was  completed  and  the  manuscript 
is  in  the  hands  of  the  editors. 

Plans 

No  further  work  is  planned  on  this  project, 

5.    Organization  and  Operations  of  the  National  IJool  Marketing  Corpora^ 
tion  and  Affiliated  Cooperatives  FCS 

The  purpose  of  this  study  is  to  discover  ways  and  means  for  improv- 
ing the  orgsmization  and  operations  of  the  cooperative  wool  market- 
ing associations.    Some  of  the  findings  of  the  study  iTill  be  of 
significance  to  not  only  cooperatives,  but  also  to  growers,  ware- 
housemen, merchants,  manufacturers  and  others  in  the  wool  trade. 
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A  survey  is  underway  to  obtain  the  suggestions  and  ideas  of  manu- 
facturers on  ways  and  means  for  improving  domestic  wool  marketing 
in  (a)  preparation  of  for  market;  (b)  appraising,  describing, 

sampling  and  testing;  and  (c)  deferred  pricing,  price  risks,  and 
assured  sources  of  supply.    Results  of  this  survey  may  be  of  general 
significance  to  growers  and  the  wool  trade. 

Plans 

Sub-projects  will  be  initiated  after  completing  the  manufacturer 
survey.    The  type  of  sub-projects  will  depend  on  findings  and  resiilts 
of  previous  work. 

PROPOSALS  FOR 
COMMl'ri'Eii;  CONSIDERATION 

1.  Development  of  Tolerances  for  Pigmented  Fibers  in  the  Various 
Grades  of  Wool 

Expand  studies  designed  to  measure  the  incidence  of  colored  fibers 
in  wool  and  to  determine  the  feasibility  of  establishing  tolerances 
that  would  permit  the  use  of  this  value  influencing  characteristic 
as  a  grade  determining  factor.    This  would  involve  a  study  of  sampling 
techniques  which  is  basic  in  the  uniform  application  of  proposed  grade 
standards  with  fiber  pigmentation  as  a  grade  factor. 

2.  Variability  of  Fiber  Length  in  Grease  Wool  and  Resulting  Top 

Expand  work  to  determine  the  changes  which  take  place  in  staple  and 
fiber  length  in  scoured  wool,  carded,  and  wool  top  to  facilitate 
the  development  of  length  specifications  for  the  different  grades. 
Initiate  research  to  determine  variability  of  fiber  length  in  indi- 
vidual fleeces,  the  anatomical  and  physiological  bases  for  such 
variability,  and  the  extent  to  which  variability  in  fiber  length 
of  wool  tops  may  be  due  to  variability  within  and  between  fleeces, 
or  to  weak  fibers  or  breaks  in  the  wool.    The  results  of  this  re- 
search will  provide  a  more  sound  basis  for  improvement  of  wool  and 
in  determining  the  value  and  utility  of  \rciol. 

3«    Improvements  in  Statistical  and  Reporting  Services 

Improvements  needed  in  statistical  and  reporting  services  include: 

(a)  More  exact  measurements  of  year  to  year  changes  in  the  number 
of  farms  keeping  sheep  and  shearing  wool  and  in  the  number  of  sheep 
and  lambs  on  feed  or  shorn  in  feed  lots.      Sharp  changes  taking  place 
make  it  extremely  difficult  to  estimate  accurately  the  changes  in 
sheep  feeding  and  feed- lot  shearing  and  to  keep  up  \7ith  the  trends 
in  native  sheep  States.    Data  being  collected  on  lamb  marketings 
under  the  ^tooI  program  would  be  helpful  in  the  estimating  program, 
but  resources  are  lacking  \rith  which  to  make  detailed  extensive 
tabulations  of  such  data. 
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(b)  Decennial  statistics  on  breeds  of  sheep  on  farms  and  ranches 
and  the  number  of  purebred  sheep.    This  is  part  of  a  broader  project 
to  provide  such  data  on  all  species  of  meat  animals  and  poultry. 

A  reporting  service  in  this  field  would  provide  State  agricultural 
colleges,  breeder  associations,  animal  husbandmen,  and  others  with 
a  better  basis  for  planning  breeding  and  educational  programs. 

(c)  Additional  information  on  wool  prices  and  marketing  costs  and 
more  comprehensive  surveys  on  wool  marketing.    Extreme  variations 
in  times  of  contracting  sale  and  delivery  of  wool,  along  with 
fluctuations  in  the  methods  of  sale  and  quantities  handled  by  co- 
operatives and  pools,  complicate  the  problem  of  making  accurate 
monthly  and  annual  price  and  marketing  estimates.    Data  from  the 
accounts  of  sale  filed  by  applicants  for  wool  incentive  payments 
contain  a  fruitful  source  of  information  on  marketing  costs,  but 
a  more  complete  analysis  than  has  been  authorized  so  far  would 
contribute  greatly  to  improvement  in  price  estimates  and  to  cost  and 
margin  analyses.    Suggested  steps  for  improving  current  price  esti- 
mates would  involve  further  increase  in  field  office  resources  for 
making  contacts,  and  for  developing  and  analyzing  more  complete  data 
from  wool  buyers  and  cooperatives  and  from  data  associated  with  the 
present  wool  program. 

STATE  DEPARTMENTS  OF  AGRICULTUBE  MARKETING  SERVICE 

1.    Service  Work  by  State  Departments  of  Agriculture  AMS-ID 

During  the  past  year  6  State  Departments  of  Agriculture  and  Depart- 
ment of  Markets  carried  on  marketing  service  activities  relating 
specifically  to  sheep  and  wool.    The  programs  in  these  States  were 
concerned  primarily  with  the  promotion  of  the  sale  of  breeding  stock, 
lambs  and  wool  on  a  graded  basis  at  the  local  market  level  and  assis- 
tance in  the  organization  and  operation  of  the  marketing  agencies, 
pools  and  special  sales  through  which  these  commodities  were  marketed. 
Kentucky  included  sheep  in  its  livestock  conservation  progaram,  con- 
ducted a  lamb  promotion  program,  and  disseminated  information  of  a 
local  and  area  nature  on  lamb  and  wool  prices  and  other  marketing 
factors.    The  service  programs  of  the  various  States  are  described 
below  under  appropriate  headings  and  in  greater  detail. 

(a)  Collection  and  Dissemination  of  Basic  Data  and  Local  and 
Nearby  Marketing  Information  -  In  Kentucky,  the  State  Dept.  of  Agr. 
prepared  and  disseminated  to  producers  and  buyers  a  weekly  report 
on  prices  being  paid  for  wool  at  various  points  in  the  State.  This 
service  was  provided  since  producers  did  not  have  a  soiirce  of  in- 
formation which  accurately  reflected  prices  at  local  points.  The 
reports  have  improved  the  competitive  situation  for  wool  and  tended 
to  stabilize  prices  at  local  market  points. 

Kentucky  also  issued  during  the  year  a  series  of  stocker  and  feeder 
bulletins  which  provided  producers  with  information  (by  sex,  age,  breed 
and  State  of  origin)  on  the  stocker  and  feeder  market,  and  on  feeder  1 
lambs,  replacement  ewes  and  rams  for  sale  at  the  various  stockyards 
over  the  State. 
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("b)  Technical  Assistance  to  Local  Marketing  Agencies  -  In  Kentucky 
assistance  was  again  provided  livestock  producers,  auction  operators 
and  ha\ilers  in  improving  facilities  and  methods  of  handling  sheep 
and  lambs  so  as  to  reduce  costs  and  carcass  damage  from  bruising. 

(c)  Improving  Methods  and  Practices  of  Marketing  Sheep  and  Wool  - 
Most  of  the  States  conducting  sheep  and  wool  marketing  service  pro- 
grams  included  activities  designed  to  improve  the  tying,  sorting 
and  grading  of  wool.    In  Maryland,  five  area  meetings  were  held 
ahead  of  the  wool  marketing  period  at  which  proper  methods  of  fold- 
ing, rolling  and  tying  fleece  were  demonstrated,  and  methods  of 
storage,  handling  and  grading  according  to  official  USEtA  grades 
were  explained.    Approximately  90,000  pounds  of  wool  moved  through 
the  several  assembly  points  organized  by  the  Maryland  Department  of 
Markets    This  wool  was  marketed  cooperatively  and  it  is  estimated 
that  the  program,  through  its  effects  upon  competition  at  local 
points,  increased  returns  to  Maryland  wool  producers  by  nearly  $25,000 
on  the  26^4-,  000  pounds  produced  in  I956. 

Assistance  was  provided  in  North  Carolina  in  operating  a  statewide 
wool  pool  through  which  about  116,000  pounds  of  wool  were  handled 
for  over  TOO  producers  and  in  conducting  21  lamb-  pools  through  which 
about  8,000  head  of  lambs  were  sold.    These  lambs  returned  to  the 
producers  from  2  to  ^  cents  per  pound  over  prices  for  small  lots 
sold  at  livestock  auctions  in  the  area. 

Tennessee  initiated  a  program  of  demonstrating  the  grading  of  lambs 
at  the  12  lamb  pools  operated.    This  service  was  provided  for  the 
puipose  of  bringing  about  uniformity  and  consistency  in  grading 
results.    About  25^000  lambs  were  graded  in  the  course  of  these 
demonstrations.    This  program  had  the  effect  of  improving  lamb  prices 
in  sections  of  the  State  having  the  reputation  of  being  poor  lamb 
markets . 

Virginia  has  sponsored  two  sales  of  graded  stocker  ewes  in  the  State 
to  demonstrate  the  advantages  to  both  seller  and  buyer  of  marketing 
breeding  stock  on  an  organized  basis.    The  1,2^^8  ewes  sold  at  these 
sales  were  graded  into  uniform  lots  as  to  age,  quality  and  condition, 
and  returned  the  sellers  about  $2  per  head  above  prevailing  field 
prices.    Producers  needing  replacement  stock  were  able  to  acquire 
their  needs  ^Tith  a  minimum  of  trouble  and  expense. 

(d)  E3cpanding  Market  Outlets  -  Kentucky  was  the  only  State  under  the 
AMA  matched  fund  program  that  conducted  a  promotional  program  to  ex- 
pand market  outlets  for  lamb.    The  Governor  proclaimed  July,  195^, 
as  "Eat  More  Lamb"  month.    This  proclamation  was  backed  up  by  a 
promotional  campaign  under  which  marketing  specialists  called  on 
restaurants,  hotels  and  retail  stores  over  the  State  to  enlist 
cooperation  and  to  provide  assistance. 
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PROPOSALS  FOR  ,  ; 
COMMITS  CONSIDERATION 

le    Expand  service  work  conducted  by  State  Departments  of  Agriculture 
with  emphasis  on  the  following  activities: 

(a)  Promotion  of  the  sale- of  sheep  and  wd6l  on  a  grade  basis,  and 
encouragement  of  better  handling  practices  in  marketing  channels. 

(b)  Assistance  in  organizing  effective  agencies  and  in  improving 
the  operation  of  existing  facilities  for  the  marketing  of  sheep  and 
wool, 

(c)  Promotional  assistance  in  expanding  market  outlets  for  lamb. 

(d)  Providing  producers  with  better  information  upon  which  to  base 
marketing  decisions.  -    s.  :r'  . 

MARKETING  EDUCATION  BY  COOPERATIVE  EXTENSION  SERVICES 

■  i  ■  ' 

1.    Sheep  and  Wool  Marl^eting.        ^  PES 

Only  a  part  of  the -ext^naiion  work^'in  sheep  and  wool  marketing  is 
financed  with  Agricultural  Marketing  Act  funds.  ^  During  the  fiscal 
year  195^  there  wer^  sheep  and  wool  marketing  projects  in  Colorado 
and  New  Mexico.    In  addition  there  are  livestock  marketing  projects 
in  21  other  States.>'  several  of  which  include  work  on  sheep  and  wool 
marketing.    Extension  work  in  sheep  and  wool  marketing  involves  help- 
ing people  to  solve  their'  problems.    The  procedure  involves  assisting 
them  in  analyzing  the  situation,  identifying  the  problem,  pointing 
out  alternative  solutions  and  their  possible  consequences.    After  the 
people  concerned  determine  the  alternative  they  wish  to  take  in  solv- 
ing their  problem,  assistance  is  given  them  through  educational  means 
in  the  solution.    Following  are  examples  of  the  work. 

Work  in  Colorado  has  emphasized  bringing  about  a  gf^ater  imder stand- 
ing and  use  of  grades,  pricing,  and  other  market'f hg  4Mf brmationj  en- 
couraging effective  and  orderly  marketing  of  sh^ep  ^aaid  ^  1^  and 
reducing  losses  from  shrinkage.    During  the  'pa.si'"^d^i[^l%eT^ 
tions  were  conducted  as  a  means  of  enco\iraging  tite;  gradijag  and 
marketing  of  lambs  in  uniform  lots.    One  grower  reported  that  as  a 
result  of  grading  and  selling  in  uniform  lots^,  he.  received  2  cents 
per.pound  more  than  he  would  have  otherwi$e^;'J^^3j«f^--f'Or  U, 000  lambs. 
Assuming  an  average  weight  of  6o  pounds  per  he:ad,'  '4;his  grower  re- 
ceived $U,800  more  than  he  would  haVe  recetv-fed  had  he  not  marketed 
his  iambs  on  the  basis  of  grade*  "     ..'  r:."  : 

The  wool  marketing  work  in  Colorado'  i§  directed  at  improving  prepara- 
tion of  wool  and  marketing  on  a  graded  basis.    A  wool  and  lamb  im- 
provement program  is  in  operation  in  which  breeding  stock  is  selected 
on  a  production  basis  for  grade  quality.    In  195^^  apparoximately  2Q,000 
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head  of  sheep  vera  in  this  prog?rain  and  in  1955>  the  nmber  had  in- 
creased to  over  75^000,    Results  of  this  program  are  encouraging. 
One  cooperator  vTith  6,  OCX)  head  of  sheep  who  foU-Owed  recomnended 
practices  in  preparing  and  marketing  his  wool  reported  that  he  re- 
ceived 8  cents  more  per  pound,  or  assumi.ng  an  average  weight  of  9 
pounds  per  fleece,  $U,320  more  than  he  would  have  otherwise  received. 

The  wool  marketing  program  in  New  Mexico  is  directed  at  establishing 
improved  methods  of  preparing  and  caring  for  the  wool  from  shearing 
time  to  the  "t-rarehouse  and  in  reducing  marketing  costs.    Work  is 
directed  at  improving  the  quality  and  unifomiity  of  wool.  Uniformity 
of  grade  -vrLthin  fleeces  eliminates  sorting  costs  at  the  mijLl  and 
packaging  cf  grades  in  lots  eliminates  warehouse  grading.    The  length- 
for-grade  system  ecrphasizes  dividing  grades  into  commercial  3.ength 
gi'oups  as  practiced  in  chute  grading  before  shearing.    In  1955 
approximately  573>C00  head  of  sheep  were  classified  under  the  New 
Mexico  wool  improvement  system  compared  to  375^000  head  in  195^» 
From  the  total  number  of  sheep  classified  in  1955  there  was  a  total 
of  1,103.,  100  pounds  of  wool  length-f or- grade  labeled  for  market  as 
compared  to  500,000  pounds  during  the  previous  year.    Returns  to 
ranchers  cooperating  in  the  wool  improvement  program  are  estimated 
to  have  benefited  the  industry  in  excess  of  1  million  dollars. 

In  Montana  the  program  is  directed  at  creating  a  greater  understanding 
and  use  of  grades  in  mnxketing  sheep  and  wool;  providing  information 
on  the  organization  and  efficient  operation  of  lamb  and  wool  pools; 
providing  price  and  other  market  information  that  i-d-ll  result  in  the 
more  orderly  movement  of  lambs  and  wool  throu^  market  channels;  and 
establishing  improved  practices  of  preparing  wool  for  market.    As  a 
result  of  this  work  an  increasing  proportion  of  lambs  and  wool  are 
moving  through  market  channels  in  a  more  orderly  manner  and  on  a 
quality  basis  and  reflecting  increased  income  to  producers.    In  1953 
the  growers  in  one  area  decided  that  they  could  profit  from  getting 
more  lambs  off  as  fats  by  timely  and  orderly  marketings  through  a 
lamb  pool  organization.    A  pool  was  organized  and  over  50  percent 
of  the  lambs  were  sold  as  fats  in  1955  as  compared  to  only  a  small 
proportion  in  1953*    In  1955  the  fat  lambs  brou^t  as  much  as  $2  per 
hundred  more  than  those  sold  as  feeders.    There  has  been  no  discount 
for  shrinkage  from  local  buyers  if  sold  at  shipping  point.    There  is 
renewed  interest  in  the  production  and  marketing  of  farm  flock  sheep 
in  the  area.    The  need  for  educational  work  in  marketing  of  both  wool 
and  lambs  continues  to  increase  because  of  this  expansion.  Although 
pool  marketing  of  wool  in  Montana  is  almost  complete  on  an  organiza- 
tion basis,  a  considerable  number  of  lamb  pools  are  still  needed. 

In  Utah  emphasis  has  been  directed  at  providing  timely  price,  outlook 
and  other  market  information  pertaining  to  sheep  and  wool;  bringing 
about  a  greater  understanding  and  use  of  grades,  improving  practice 
of  preparing  wool  for  market  and  core  testing.    The  orderly  movement 
of  sheep  and  wool  through  market  channels,  and  improved  marketing 
practices  have  also  been  stressed.    As  a  result  an  increasing  pro- 
portion of  the  wool  is  being  graded.    In  1955  it  is  estimated  that 
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90  percent  of  the  clip  vill  "be  graded  before  final  sale.    The  in- 
formation obtained  from  grading  will  be  used  as  a  guide  in  develop- 
ing future  extension  programs.    Significant  results  also  have  been 
obtained  from  encouraging  producers,  particularly  farm  flock  pro- 
ducers, to  market  lambs  in  June  or  early  July  when  the  price  is  at 
a  seasonal,  peak.    In  one  area  93  producers  adjiisted  breeding  and 
feeding  programs  to  take  advantage  of  the  seasonal  high  market  prices. 

In  Wisconsin  emphasis  is  directed  at  providing  outlook  and  market 
information  on  sheep  and  wool;  bringing  about  a  greater  understanding 
and  use  of  grades  and  encouraging  the  movement  of  lambs  through  mar- 
ket channels  in  a  more  orderly  manner.    Assistance  is  being  provided 
on  the  organization  and  operation  of  lamb  pools.    Lamb  pools  were 
inaugurated  in  195^ •    During  that  year,  2,200  lambs  were  marketed 
in  this  manner  and  in  1955>  the  number  marketed  tlirough  pools  had 
more  than  doubled. 

In  addition  to  the  work  reported  above,  livestock  marketing  workers 
in  other  States  have  helped  in  assembling  and  disseminating  outlook 
and  market  infomation  pertaining  to  sheep  and  wool  and  with  the 
educational  phase  of  the  Wool  Act. 

2.    Marketing  Information  for  Consumers  FES 

It  is  recognized  that  in  solving  the  problems  of  marketijig  farm  pro- 
ducts it  is  necesssiry  to  work  directly  with  consumers  as  well  as 
handlers  and  farmers.    Forty  States,  Puerto  Rico,  and  Hawaii  are  now 
conducting  an  educational  program  aimed  at  providing  food  marketing 
information  to  consumers,  which  includes  information  on  lamb  and 
mutton.    The  work  is  being  conducted,  primarily,  in  the  major  urban 
areas  with  programs  in  71  cities.    The  potential  audience  to  be 
reached  in  the  areas  comprises  about  one-half  of  the  population  of 
the  United  States.    The  workers  on  marketing  information  prog3rams 
for  consumers  regularly  collect,  interpret,  and  disseminate  current 
localized  food  marketing  information.    Radio,  newspaper,  and  television 
are  the  major  media  used  to  get  the  information  to  consumers. 

PR0P0SA3LS  FOR 
COI#IITTEE  CONSIDERATIOIT 

1.    Increasing  the  Efficiency  of  Marketing  Sheep 

Expand  the  program  directed  at  increasing  the  efficiency  of  market- 
ing sheep.    This  will  include  bringing  about  the  more  orderly  move- 
ment of  sheep  and  lambs  through  market  channels,  assisting  in  the 
establishment  and  efficient  operation  of  Ismb  pools,  reducing  losses 
from  bruising  and  shrinkage  that  takes  place  in  loading,  in  transit, 
in  yards  and  in  packing  houses,  and  establishing  more  efficient 
market  facilities  and  methods  of  operation. 
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2*    Correlation  of  Live  and  Carcass  Grades 

Expand  and  intensify  the  educational  program  to  "bring  about  a  greater 
understanding  and  correlation  of  live  and  carcass  grades  through 
demonstrations  and  other  educational  mean.s  that  will  show  the  corre* 
lation  of  these  grades. 

3*    Ipgpj^oving  "the  Preparation  of  Wool  for  Market 

Expand  the  program  to  inrprove  the  preparation  of  wool  for  market 
with  special  emphasis  on  care  in  shearing,  preparation  of  fleeces^ 
and  segregation  on  a  quality  basis. 

k»    Increasing  the  Efficiency  of  Assembling  and  Marketing  of  Wool 

Expand  and  further  develop  educational  work  on  grades  and  their 
application  to  iinproved  marketing  practices,  and  on  the  establish- 
ment and  efficient  operation  of  wool  pools, 

5.  Disseminating  and  3jiterpreting  Market  and  Outlook  Information 

Expand  the  program  for  disseminating  market  and  outlook  information 
and  assisting  in  its  interpretation  as  a  guide  to  adjusting  production 
and  marketing  of  sheep  and  wool  to  anticipated  demand.    This  will  in- 
clude information  on  the  current  and  prospective  demand  and  supply 
and  other  market  inf  ormation  relating  to  the  sheep  and  wool  situation 
and  educational  work  in  connection  with  the  Wool  Act,, 

6.  Marketing  Information  for  Consumers 

Expand  the  dissemination  of  marketing  information  to  consumers  on 
lamb  and  mutton.    Such  information  would  be  directed  toward  assist- 
ing consumers  in  obtaining  greater  satisfaction  from  their  lamb  and 
mutton  purchases  by  providing  more  information  on  availability, 
quality,  selection  for  alternative  uses  and  care» 


